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^mlu|ion! 

Stereo hi-fi has come of age. National announces the intro¬ 
duction of the largest, most perfectly matched, most advan¬ 
ced stereo hi-fi equipment range in Australia. You can sit 
back and hear it at any of the new National authorised 
hi-fi centres . . . any unit, any combination. For addresses 
and free colour brochure, just fill in and send the coupon. 




TO HACO DISTRIBUTING AGENCIES 
PTY. LIMITED 

57 Anzac Parade, Kensington, N.S.W. 2033 

Please tell me all about the great new National Stereo Hi-Fi 
Equipment and where I can hear it. 


.-Postcode.. 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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FIRST AUSTRALIAN TV: It may come as a 
surprise to many tenders to discover that 
television signals were first broadcast in 
Australia as long ago as 1929 from radio 
station 3UZ, Melbourne, See page 24. 

FIELD EFFECT TRANSISTORS: Chapter 8 
of our "Solid State" series on page 66 is 
a thorough but easy^to-read treatment of 
FETs. It will round out your knowledge 
of these most important devices. 

RADIO TELEMETRY: How can mission con¬ 
trollers on the ground know so much 
about the physical condition of astronauts 
and of their space vehicle? This special 
article on page 90 gives an overall picture 
of the techniques involved, 

MUSICAL SCALES: Music is an art form but 
it is also a science that yields to a con¬ 
siderable degree of mathematical analysis. 
In our "Audio Topics* section on page 
108, a contributor explains the mathe¬ 
matical basis of scales and chords. 
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Study now, play later! 
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Well, December is with us again and happily, at ‘^Electronics Aus¬ 
tralia,” we are able to look back on a record year, with the best figures 
ever for circulation, number of pages printed, and advertising support. 
Perhaps we should also add that the costs of production and distribution 
have also set their own individual records! 

For most people in the community, December and the Christmas 
period comes as a welcome break in the day-to-day routine, with holidays, 
festivities, carols and an all-too-rare touch of neighbourliness. 

For a particular group, however, December is the time for decisions 
which may well have lifelong ramifications. I refer to the younger 
people among our readers who have to decide what to do next year . . . 
whether to quit school now or to carry on to certificate or matriculation 
level; whether to settle for either one of these as an objective or to press 
on with trade level, diploma or degree courses. 

To a teenager, who has had to make do with a parental allowance, 
the money offered with positions immediately available seems like a 
fortune, increasing in magnitude with each succeeding birthday. It is a 
tempting alternative compared with further years of hard study and frugal 
living. 

The pay-off comes later, when ambitions of a home and family 
replace the ultimates of youth — “transistors,” “boards” and a “set of 
wheels.” Then comes the realisation that the birthday increments have 
stopped and the once-tempting salary has assumed its true character as a 
modest and static reward for a modest and static skill. The person concern¬ 
ed has the options of accepting the situation, of hoping for some lucky 
break, or seeking to gain belated qualifications. 

In some cases, economic factors do force an early termination of 
studies but, these days, the more frequent lament from young people is 
that they did not seize the opportunities offered them; that, having at 
last set goals, they now have to reach them by a longer and more 
devious route. 

Undoubtedly, the most critical decision is whether to settle for trade 
level qualifications or aim higher. The extra years at secondary school 
can be time well spent; but they can also be time wasted if the individual 
concerned is not able or not prepared to cope with the greater demands 
they impose. 

There is no universal answer to what are individual problems, nor is 
it easy to put old heads on to young shoulders. Perhaps the best we can 
do is to recommend the motto which forms the title of this editorial. 

And, finally, the staff of E.A. would like to express 
to our readers, writers and advertisers the com¬ 
pliments of this Christmas and New Year seavSon. 


ON SALE 
THE 

FIRST MONDAY 
OF EACH MONTH 


On the cover 

The cockpit of a 747 airliner presents the usual — and to the layman, 
bewildering — array of switches, knobs and dials. Airline companies are 
anxious to achieve as much standardisation as possible in cockpit conventions 
and layout to simplify retraining, cross-chartering, crew exchange, etc. A 
typical but vexed question is the on-off^ positions for toggle switches, which 
may be mounted an panels facing upwards, downwards or horizontally. 

(See also page 13.) 
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BroadwEy Electronics introduces the new 

INSTROL HIR 




the largest HI-FI showroom in Australia. 








NEW E.S.P. AUTO-REVERSE STEREO TAPE RECORDER SPECIFICATION 


4-track stereo/mono recording playback 
240 V, 50/60 Hz 50 watts DC 12 V 
Tape speed ^ 7 V 2 ips, 3%ips, 1 7/8 ips 
requency response : 20-21,000 Hz at 19 cm/s 

: 50-17,000 Hz ±3dB at 19 cm/s 
Power output : 5 watts X2{20 watts total music power) 


3 HEADS, 3 SPEEDS - MAGNIFICENT SOUND 
REPRODUCTION FOR THE MOST CRITICAL 
LISTENER SPECIFICATIONS 

Recording system ; 4-track stereo/mono recording playback 


COMPLETE STEREO 
CASSETTE CORDER 


Tape speed 
Frequency response 


Power output 


; 7ya ips,3%ips1 7/8 ips 
: 30-22,000 Hz at 19 cm/s 
: 30-13.000 Hz at 9.5 cm/s 
: 30-10,000 Hz at 4.8 cm/s 
; 15 watts per channel 




SPECIFICATIONS 


8RC.25 

SONY'S NEW 

DIGIMATIC 

A.M. RADIO/ALARM 

CLOCK 


Recording system 


Power requirements 


Tape speed 
Frequency response 
Power output 
Weight 


; 4-track stereo, 2-track mono recording and 
playback 

: AC 100 V, 110-120 V or 220-240 V, 50 HZ, 
DC6V 
: 1 7/8 ips 

: 50-10,000 Hz at 1 7/8 ips 
: 2 watts both channels 2-8 watts (dynamic pc 
4 lb 13 ozs (with batteries) 






SONY TC I24CS 


A visit to the new Instrol Centre is an 
experience that will satisfy the nnost 
critical hi-fi enthusiast. / 

Hi-Fi, Accessories, Tape Recorders, 

Furniture.in fact the ultimate 

range available in one 
large modern Showroom. 

For those readers who are at present 
unable to see this exciting display 
for themselves, we suggest you 
ask for our free descriptive 
and illustrated Cabinet Catalogue, 
or our Hi-Fi Catalogue. 


for descriptive leaflet post coupon 


r Please include postage stamp. | 

I Name- | 

I Address- I 

I__PostccKle_I 

I □ Instrol Cabinets □ Hi-Fi Equipment | 

N_ 



The Instrol Hi-Fi Centre 
includes the largest possible 
range of Hi-Fi furniture - 


over 50 different cabinets and enclosures are on display. 
Should you be unable to visit our new exciting Showroom, 
ask for our free descriptive Cabinet Catalogue. 

(Pictured above is the new "Flamenco" Setting). 


INSTROL 

Hl-R CENTRE 


913 'ytxk St.(betvveen King & MarketSt.) 


PHONE 29-4258 SYDNEY N.S.W. 2000 
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The Instrol range includes a wide 
variety of Player Stands and 
combination Amplifier-Player 
Cabinets. High quality perspex 
covers (clear and tinted) are also 
available, some hinged, others 
separate. In addition to our 
standard range, we can supply 
cabinets and perspex covers 
to your individual specifications. 
Grill cloth, innerbond, stylii, 
recording tape ... in fact all 
accessories are available 
ex stock. 


It you possess, or prefer 
fully shelf mounting hi-fi 
equipment, t)ie Instrol 
Modular system of wall 
units, illustrated at 
right, is your answer. 

A full range of these wall 
units is on display 
at our new showroom. 
Similarly, our Instrol 
Cabinet Catalogue has 
full details of these 
Modular units. Built and 
finished or pre-cut 
to assemble yourself, these 
modular wall units 
are priced from $60.00. 


FREE FREIGHT 
THE GREATEST SPECIAL 
OFFER OF THE YEAR 
We at the new Instrol 
Centre will pay all freight 
charges on any amplifier, 
player or speaker sent to 
any State in Australia by 
Registered Post or Rail. 
NOW country and interstate 
customers will pay no more 
than Sydney residents, be¬ 
cause the freight cost will 
be paid by Instrol Hi-Fi 
Centre. We regret t[iat this 
wonderful offer 
unfortunately CANNOT in¬ 
clude player-stands, speaker 
enclosures or equipment 
cabinets. 


Makes the Difference 






The Kenwood TK 250U — one of many 
Stereo Amplifiers being demonstrated. 
Perhaps you prefer something more elaborate, 
such as the Kenwood KA6000, Sansui AU777 
or Leak Stereo 70. Whatever you desire in 
Amplifiers or Tuners, our new Showroom 
will satisfy. 


NOWHERE IS THERE A 
GREATER RANGE OF 
SONY'S LATEST 
RELEASES, THAN 
AT INSTROL 


The new DUAL 1200 series Turntables 
are being demonstrated at our exciting new 
centre. Full range of other players also 
on display. 


At last .... A Tape Recorder Centre, with 
trained personnel, to serve you. Choose from 
our wide range of Sony, Akai, Tandberg, etc. . 

All available for demonstration 
including the Akai MIO (as pictured) 


91s'i[t)rkSt.(betvveen King&MarketSt.) 


Wharfedale Unit-3, 
Goodmans Sherwood, 
Leak Sandwich. 

Just some of the 
magnitude of speaker 
systems on display. 

All major brands. 
Including Wharfedale, 
Goodmans, Instrol, 
Leak, Magnavox, 
Kenwood, Sansui, etc. 
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Fantastic is the word for th< 


The new GRUNDIG TR6000 is no set for just everyone. 
Its technical brilliance, extraordinary ease of operation 
and its sturdy, fascinating looks will satisfy the most 
meticulous radio enthusiast. 

See and hear it at: 

Goldring Sales & Service (N.S.W.) Pty. Ltd. 

443 Kent St., Sydney, 29-5802. 

or at leading retailers in all States 




8. Selector 
Car/Outdoor 
Aerial. 

7. Press button 
for FM. 

6. Press button 
for SW Tuner 
(SW 2-SW 9). 

5. Press button 
for SW 1 
(60-187 m). 

4. Press button 
for MEDIUM 
WAVE (AM). 

3. Press button 
for LONG WAVE 

2. Press button 
for PU. 

1. Press button 
for dial scale 
illumination 
(battery 
operation). 


9. Treble 

r cut-off 

switch. 


10. “Band 

” key. 


1. Treble 
control. 


2. Bass 
I. 


13. Volume 
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ORURDIO 


SI Transistor 6000 



14. MULTI¬ 
MATCH tele¬ 
scopic aerial for 
FM + SW 
reception. 


Technical Specifications: 

20 tuning ranges: FM, 17 x SW (SW 1: 

60-187 m, SW 2: 42-60 m and 49 m band, 

SW 3: 36-50 m and 41 m band, SW 4: 

26,5-37 m and 31 m band, SW 5: 21,5-30 m 
and 25 m band, SW 6 : 16,5-24 m and 19 m 
band, SW 7: 14-20 m and 16 m band, 

SW 8 : 12-16,7 m and 13 m band, SW 9: 

10-14 m and 11m band), Medium Wave (AM) 
and Long Wave • circuits: FM 14 (3 can be 
tuned), AM (without SW Tuner) 9 (3 can be 
tuned); SW Tuner 14 (3 can be tuned) • 

19 -f 1 transistors (17 of these are silicon 
trans) • best possible cross modulation 
by field effect transistors *14 + 2 diodes 
• tuned-in first stage on ail ranges • double 
superimposition of SW Tuner with 4-circuit 
band filter • gain control: AM 3-stage, SW 
Tuner 3-stage with additional control, FM 
1-stage • ferrite aerial for MW (AM) and 
LW; MULTI-MATCH telescopic aerial for 
FM and SW (switchable) • DUPLEX Single 
Selector tuning • separate SW rotating drum 
selector drive by means of a pull-and-push 


15. On-Off 
Switch. 


16. Range 
selector switch 
(SW Tuner). 


17. Switch for 
AFC on FM, 
band width 
selector and 
battery voltage 
control. 


18. SW fine 
tuning indicator 
and battery 
voltage indicator. 

19. SW fine 
tuning (SW 1 
range). 

20. Station 
selector for SW 
Tuner. 

21. Station 
selector for FM, 
SW 1, MW (AM) 
and LW. 


22. Slide marks. 


tuning knob • colour marks for station tracing 

• SW fine tuning for SW 1 • “Band Spread” 
key • switchable AFC on FM • AM band 
width selector switch • tuning indicator 
(S-meter) • battery voltage indicator • 2 
Superphone speakers (treble speaker can 
be switched off) • bass and treble control 

• 2 Watts push-pull output stage • battery 
operation by 6 x 1,5 V mono cells • built-in 
mains power pack TN 12 • dial scale 
illuminated • sockets for external power 
supply, earphone, external speaker, outdoor 
aerial, car aerial, outdoor dipole antenna, 
ground, record player/tape recorder • 
receptacles for SSB device with switch-over 
to manual control, sound filter, product 
demodulator * cabinet: wood, w/leatherette 
covering, in black and walnut. 

Size approx. 44 x 26 x 12 cm 
(= I 8 V 2 " X IOV 4 " X 5") 

Weight (incl. power pack), approx. 6.1 kg 
(w/out batt.) 
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VOlUME ^ 


MODE 


MONITOR 


120 -WATT SOLID STATE STEREO AMPLIFIER KA-4000 


Introducing KENWOOD’S KA-4000, 

the solid state stereo amplifier that’s the right answer for your Hi-Fi problems. 

Here’s 120 watts of IHF standard total music power-a power-packed 
instrument that’s up to the most severe stereo task. 

Wide power bandwidth is another outstanding feature with 13 Hz to 30,000 Hz range. 

IM distortion is almost totally eliminated. 

The KA-4000 offers momentary silence with a lever type -20 dB quick response muting switch. 
This amazing stereo advance is further equipped with 2dB step type tone controls 
and lever type high and low filter switches. 

jhe KA-4000 also has a blue light indicator for input selector switch. 

If you desire even more total stereo power, another member of the KENWOOD family, 
the KA-6000 has a booming 180 watts. 

If you need less power, 

KENWOOD’S diversified range of instruments offers an amplifier with the output you need. 



4-WAY 5 SPEAKER SYSTEM KL-60 

♦ Mounted speakers: 12-inch, free-edge woofer^ 1 (Bass) 

inch cone squawker ■ 1 (lower midrange) 

4 inch cone squawker 1 (higher midrange) 

Horn-type tweeter • 2 (Treble) 

* Dimensions: Ib'TW). 25'? "(H). 11%”(D). 



SOLID STATE STEREO 
AMPLIFIER TK-150U 

♦ 5 pairs of input terminals for MAG. AUX 1. AUX 2, 
TAPE REC and TAPE PLAY. 

♦ Damping factor: 40 (at 16 ohms). 20 (at 8 ohms) 

♦ Dimensions: 10^-4 "(W)^ 4^’'(H), 9\"(D). 



SOLID STATE STER 
AMPLIFIER TK-2SC 

♦ 2 sets of stereo speaker termii 
and front panel speaker select 
switch. 

* Dimensions: 13"(W), 4^”(H), 9 / 
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180-WATT SOLID STATE STEREO AMPLIFIER KA-6000 


Special Features of KA<6000 

* Wide power bandwidth of lOHz to 50.000Hz 
with very low IM distortion. 

* Exclusive Low Level Phono Inputs for the 
Low Level Output Cartridges, the output of 
which IS 2 mV. 0.5 mV. or 0.05 mV. 

* 2 pairs of MAG Input Terminals for 2 sets 
of record players. 


the sound approach to quality 


TRIO ELECTRONICS, IIMC, 

6 5. 1 CHOME. SHIBUYA. SHIBUYA-KU, TOKYO. JAPAN 


Stereo Family 




Ask for a catalogue or demonstration by your nearest dealer. 


To: Jacoby Mitchell & Co., Pty., Ltd. EA 

469-475 Kent St.. Sydney. 

Send me information on KENWOOD RECEI¬ 
VER, AMPLIFIERS, SPEAKERS & name of 
nearest KENWOOD retailer. 


NAME 


ADDRESS 


FET SOLID STATE AM/FM 
STEREO RECEIVER TK-20U 

* F.E.T. (Field Effect Transistor) 3 Gang Tuning Condenser 
frontend for superior sensitivity, image rejection and cross 
modulation ratio. 

* Dimensions: 14S> "(W). 4^ "(H), llh "(D). 
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A detailed study is being carried out by the U S.A/s 
National Bureau of Standards into vehicle braking systems. 


Automobiles, for decades an essen¬ 
tial part of our way of life, are 
frequently used with little thought for 
maintenance until failure occurs. This 
is particularly true of brakes, the wear¬ 
ing components of which are hidden 
from the user’s sight. Braking 
systems are now being more closely 
examined because of the increase of 
high-speed travel on improved high¬ 
ways, sometimes by cars bearing or 
towing heavy loads. 

Repeated sudden stops under these 
conditions are a severe test of brake 
systems. Partly in consequence, brake 
systems are now undergoing their first 
changes in basic design since accep¬ 
tance of the hydraulicadly actuated sys¬ 
tem in the 1930s. Performance stand¬ 
ards are needed for evaluating these 
new braking systems. 

The National Bureau of Standards in 
the U.S.A. has studied many aspects of 
automobile operation in the past, in¬ 
cluding standardisation of octane rat¬ 
ings in the 1940s and studies of tyre 
durability and its measurement up to 
the time of the creation of the Depart¬ 
ment of Transportation. The Depart¬ 
ment sponsors autcwrwtive research by 
the N.B.S. Office of Vehicle Systems 
Research (O.V.S.R.) on braking sys¬ 
tems, tyres and occupant restraint 
systems. 

The O.V.S.R. braking systems pro¬ 
gram includes work in three general 
areas: on-thc-road performance, labora¬ 
tory i^rformance of brakes antd lining 
material, and standards for brake fluid 
and other braking system components. 
These programs are expected to lead 
to standards for, and production of, 
brake linings and pads that are more 
stable and resistant to fading, for 
better brake-control systems, and for 
brake fluids that perform better at high 
and low temperatures. 


O.V.S.R. has installed a brake dyna¬ 
mometer, a machine which “runs!’* auto 
“wheels” — without a car attached— 
and applies their brakes, to measure 
brake performance under reproducible 
laboratory conditions. The amount of 
energy imparted to brakes by stopping 
the dynamometer shaft is known from 
ttie inertia of its components. This 
can be p^rogrammed to simulate the 
driving conditions desired for evalua¬ 
ting the durability, reliability, and 
operating characteristics of brake 
systems. 

The dynamometer consists of a 36- 
foot long mechanical aissembly with a 
centrally mounted motor and a brake 
test position at each end, a motor- 
generator power supply for the motor, 
a control and recording console, and a 
ducted brake cooling system. The rota¬ 
ting system is accelerated to the desired 
speed (simulating road speeds to 125- 
m.p.h.) by the 125HP motor and 
Slowed or stopped by the brakes under 
test. The inertia of the rotating system 
can be adjusted to simulate vehicle 
weights from 9(W to 14,0001b by add¬ 
ing the desired number of steel discs 
to the shaft. 

Brake assemblies to be tested are 
mounted on massive tailstocks at each 
end of the dynamometer, so that the 
wheel studs mate with sockets on the 
ends of the dynamometer shaft. Each 
tailstock contains transducers to meas¬ 
ure the individual brake torque exert¬ 
ed during deceleration, and the brakes 
are fitted with thermocouples for mea¬ 
suring temperatures during tests. A 
slip clutch is mounted on the shaft 
between the inertial mass and one test 
station to allow one “wheel”’ to turn 
more slowly than the other one, simu¬ 
lating tyre slip or wheel lockup. This 
imusual feature will permit testing 



Part of the elaborate instrumentation used in the N.BS. research. 


anti-locking brake systems cur¬ 
rently being developed. 

The dynamometer can be set to 
operate automatically in test cycles 
having preset shaft speeds, inertial 
load, brake actuating pressures or 
torques, cooling air velocities, and 
cycle times. A drum programmer auto¬ 
matically carries out the test sequence 
to completion or until a brake mal¬ 
function occurs, in which case the test 
is automatically terminated. Data is 
collected on a 12-channel sU*ip chart 
recorder in the control console. 

Provision has been made for later 
addition of another two-station brake 
dynamometer coupled with the existing 
unit. The dynamometer will then be 
able to test all four brakes of a vehicle 
simultaneously. 

The O.VJS.R. braking systems labor¬ 
atory includes some of the same ap¬ 
paratus used by manufacturers of cars 
and brake components to measure the 
friction and wear characteristics of 
brake lining and pad materials. A 
friction materials test machine and a 
FAST" (Friction Assessment Screening 
Test) miachine measure the perform¬ 
ance of these materials on brake drums 
and discs at various loads, speeds, and 
temperatures. One O.V.S.R. mission is 
to verify that these tests are meaning¬ 
ful indicators of performance in use. 

A popular model passenger vehicle 
has been instrumented to measure 
braking system performance and to 
develop test techniques. The test veh¬ 
icle’s instruments include a “fiifth 
wheel” attached to the rear bumper to 
measure stopping distance and vehicle 
speed, gauges indicating brake fluid 
line pressure and power-assist vacuum, 
and thermocouples and pyrometers 
measuring temperature of brake linings 
and brtdce fluid at selected points. 
Vehicle deceleration while braking is 
measured with both a U-tube device 
and an electronic servo accelerometer 
system. A strip chart recorder is uti¬ 
lised to record selected data. 

Wet brake performance and recov¬ 
ery characteristics can be measured by 
flooding the brakes with a built-in 
pressurised watering system before test 
stops. 

Shutoff valves are installed in the 
brake fluid lines to each wheel so that 
various modes of partial brake failure 
can be simulated. Road tests with one 
or more brakes disabled can be made 
to determine how the vehicle will react 
with a partially effective braking sys¬ 
tem. 

Since much of the road testing is 
done at high speeds, the vehicle is 
equipped with a roll bar and test 
sonnel wear crash helmets in addition 
to seat belts and shoulder harnesses. 

Hydraulic braking systems for cars 
were developed early in the century and 
were widely and successfully used in 
racing cars in the early 192()s, although 
they did not replace mechanical 
brakes on passenger cars until a decade 
later. The first successful hydraulic 
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brake fluids consisted of castor oil 
tliinncd with various solvents, such as 
diacetone alcohd. Now the fluids are 
formulated of various polyglycol com¬ 
pounds, with inhibitors and anti¬ 
oxidants added to improve stability and 
to prevent corrosion. 

The severe demands on today’s brak¬ 
ing systems are countered by compoun¬ 
ding brake fluids to resist extremes of 
service and high temperatures and to 
have low corrosivity. The fluid proper¬ 
ties must be balanced between ex¬ 
tremes — high boiling point and flui¬ 
dity at low temperatures. The ideal 
br^e fluid will not only be satisfac¬ 
tory when placed in service, but will 
mamtain the desired properties despite 
aging, heat, and the introduction of 
water. 

Water is the enemy of brake sys¬ 
tems in several ways. It seems to be 
impossible to keep it from penetrating 
the braking system, where it can lead 
to corrosion of metal parts and possibly 
disable the system in freezing weather. 
To prevent this, modem flui^ are for¬ 
mulated to be compatible with water 
and to absorb rather than reject it 

N.B.S. research confirms that with 
aging and increasing water content a 
fluid’s boiling point falls drastically 
and it becomes more viscoxis in cold 
weather. Because of this it is import¬ 
ant that standards take this degrada¬ 
tion into consideration; also need^ are 
criteria and field test procedures for de¬ 
termining when a fluid has become so 
degraded that it should be replaced. 
These become more necessary as the 
passage of time brings cars that are 
heavier, faster, and more powerful; 
high>vays that are more cro\\^ed and 
more demanding; and body designs 
that hide brakes from cooling airflow. 
Even engineering advances can add to 
demands on brake fluid; the disc brake 
brought with it higher localised temp- 
peratures and consequent greater stress 
on the brake fluid and other compo¬ 
nents. 

The first industry specification for 
brake fluids was developed dur¬ 
ing World War II, and in 1947 the 
Society of Automotive Engineers pub¬ 
lished its first brake fluid standard. 

Government regulations entered the 
picture in 1953 with the enactment in 
Minnesota of the first compulsory 
standard for brake fluid. Federal legis¬ 
lation in 1962 empowered the Secre¬ 
tary of Commerce to set and publish 
sp^ifications for motor vehicle brake 
fluids in interstate commerce. In 1966 
this authority was transferred to the 
Secretary of Transportation, whose De¬ 
partment now supports the N.B.S. auto 
safety research programs. 

The inunediate goals of the O.V.S.R. 
brake fluid research are: to determine 
if existing tests are meaningful in rela¬ 
tion to actual service; to evaluate and 
improve measurement reproducibility; 
and to develop better tests Where pos¬ 
sible. The laboratory analyses and tests 
brake fluids, using gas-liquid chroma¬ 
tography, infrared spectroscopy, and 
chemical and physical procedures. The 
Bureau’s efforts are directed toward 
establishing performance requirements. 

At the present time the Bureau is 
developing other evaluation capabilities 
for the cups, seals, and hoses that 
also are components of the automotive 
braking system. g 



TOP: Measuring the 
thickness of brake lin¬ 
ings during dynamo¬ 
meter tests on a brak¬ 
ing system. 


RIGHT: Titration tests 
to measure water in a 
sample of brake fluid. 
Even a small amount 
of water can seriously 
affect brake perfor¬ 
mance. 


BOTTOM: Part of the 
massive dynamometer 
used for testing brakes. 
Vehicles of different 
weights can be simu¬ 
lated by selection of 
appropriate discs. 
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THACI ROTATIOH 


STAWtlTV 


channel 
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SEieCTO* 


VOlTS/CW 


POSITION 




POSITION 


channel^ 


DUAL TRACE SOUD STAH 
OSCILLOSCOPE 


• 10 MHz Bandwidth at 
lOmV/cm 

• All Solid State Design 

• Dual-trace, FET Inputs 

• Small Size, Lightweight 

• 22 Calibrated Sweep Speeds 

• Chopped or Alternate 
Switching 

• 6 X 10 cm Viewing Area 

• Built-in Voltage Calibrator 

The D54 is an all solid state, 
dual-trace 10 MHz portable oscil¬ 
loscope. Wide time-base range, 
broad bandwidth characteristics 
and calibrated deflection factor 
make the D54 well suited for 
general-purpose laboratory work 
and production line testing appli¬ 
cations. 

Solid state design, using FET 
input circuitry, provides minimum 
drift and fast stabilisation time. 
Weighing only 20 lb, its rugged¬ 
ness of design renders it ideal 
for field applications. 

Price $400.00 (plus tax and duty 
If applicable). 


TE KTFROINI IX 


/ 



Distributed by Tektronix Australia Pty. Limited 
N.S.W.: 80 Waterloo Road, North Ryde 2113. 88 7066 
VIC.: Suite 20, 67 Queens Road, Melbourne 3004. Phone 511592 
S.A.: 128 Gilles Street, Adelaide 5000. 23 2811 
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ELECTRONIC SYSTEMS 


oJUwrMM 



FOR THE 747s 


A great deal has been written about the Boeing 747 Super¬ 
jet—its huge dimensions compered with present-day inter¬ 
national airliners; its passenger and freight capacity and 
the demands it will make on airport facilities. Less well 
publicised is the enormous array of electronic communi¬ 
cations equipment it will carry—almost one million dollars' 
worth on each individual aircraft. 


• equipment) systems, 960-1215MHz. 
The display system includes a new 
feature, “ident blanking.” If two beac¬ 
ons on the same frequency are within 
range, the call sign of the “locked- 
on'” beacon will be the only call sign 
displayed to the pilot. The effective 
range has been increased from 200 
miles to 300 miles. 


Equipment for the 747 was describ¬ 
ed recently by Mr John Wilmott, 
assistant comimunications manager of 
Qantas Airways, He was addressing a 
Sydney Division meeting of ttie Insti¬ 
tution of Radio and Electronics Engi¬ 
neers, Australia. 

Mr Wilmott said that some of the 
equipment was comparable with that 
currently in use in the airline’s smaller 
707 aircraft. Some of it reflect¬ 
ed a changing emphasis in facilities 
and procedures; some of it represented 
a complete departm-e from present 
methods. 

Like all other modern planes, the 
747 makes extensive use of electronic 
devices to meter, monitor and control 
its physical and mechanical functions. 
The communications and naviga¬ 
tional equipment which formed die 
subject of the lecture was quite distinct 
from this, addhug up to 28 mjajor sys¬ 
tems for the Qantas version, as cur¬ 
rently planned. Other equipment may 
be substituted or added during the life 
of the aircraft, if and when the need 
arises. 

Many of the sy^ms involve duplica¬ 
tion or triplication as a precaution 
against failure. In design, the equip¬ 
ment relies heavily on solid-state tech¬ 
nology, a factor which has not only 
made possible improved operational 
efficiency, but also a reduction in size, 
wei^t and power supply demand. As 
a result, while the equipment adds up 
to a complex and costly whole, it does 
not present anything like the weight 
penalty than would otherwise have 
been the case. 

Summarised, the communications 
equipment in the Qantas 747s is as 
follows: 

• Two HF single-sideband trans- 
ceivCiTs for the range 2-30MHz. These 
operate in conjunction with probe 
antennas, thirough couplers which 
adjust automadcally to each new select¬ 


ed frequency, with a VSWR of better 
than 1.3. Since most ground stations 
still operate on AM, the equipments 
will be used for much of the time in 
a compatible signal mode, radiating full 
carrier with upper sideband. 

• Three VHF communicationis 
transceivCTs, operating in the range 
118-136(MHz. Two include provision to 
communicate via a satellite dreudt. The 
antenna system is circularly polarised 
to minimise fading due to Faraday 
rotation. Qantas experiments during 
trans-Pacifle flights some time ago 
demonstrated the potential value of a 
VHF satellite communications system, 
normally referred to as **SATCX>M.” 

• Three VHF Omni-range naviga¬ 
tion systems (VOR) operating in the 
range 112-118MHz. hitegrated with 
them are three instrument landing sys¬ 
tems (ILS) on 108-112MHZ, and glide 
slope receivers on 328-335MHz. 

• Two ADF radio compass systems 
operating on 190-1750KHz. 

• Two DME (distance measuring 


• One VHF marker receiver on 
75MHiz. 

• Two weather radar systems, oper¬ 
ating on 9345MHz. These are for 
X-band operation, which represents a 
change for Qantas, whose aircraft are 
currently equipped with C-band 
weather radar. While the case for and 
against different classes of weather 
radar are not conclusive, X-band radar 
penetrates to more remote weather 
fronts and also offers the physical 
advantage of a much smaller antenna. 
Both features are an advantage for 
supersonic aircraft, such as the Con¬ 
corde, which are faster and slimmer, 
and it makes good sense to standardise 
equipment for the 747 and the Con¬ 
corde. The complete duplication of 
the weather radar elements, apart from 
the final waveguide and dish, is also 
an innovation in Qantas aircraft. 

• Two air traffic control transpond¬ 
ers, 1030^1090MHz. These automatic¬ 
ally display the position and identity 
of the aircraft to the ground radar 
controller, together with its altitude. 

• Two low-range radio altimeters 



Diagram showing the locations of the 747s aerial systems. 
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The Fluke 853A has proved itself a most versatile general purpose instrument or laboratory sub¬ 
standard. 

In the direct mode this instrument is used like any other multimeter. It has the added convenience 
of one linear scale for all measurements including ohms. Accuracy is 2 per cent DC and ohms 
2 per cent AC. 

In the differential mode accuracy is increased 10 times, resolution 100 times. The instrument then 
has an incredibly wide range of measuring capabilities as follows: 

VOLTS: 1 mv to 1110 volts AC and DC ACCURACY: .2 per cent DC and ohms .5 per 

AMPS: .1 microamp to 11.10 amps AC and DC cent AC (for a minimum of 12 months) 

OHMS: .1 ohm to 111.0 megohms 

The instrument operates from inbuilt batteries or 240 volts 50Hz and is well protected from over¬ 
load. 


MULTIMETER! 


THIS IS NO 
ORDINARY 


PRICE $465.00 EX-STOCK 




NEW ZEALAND 


Customers please note, as from 1st January, 1970 most FLUKE 
Instruments will be available ex stock or bond Sydney. 

We also offer products from the following Companies: 

Optimation Inc.,—California, U.S.A* 

Precision A.C. Calibration sources, precision oscillators, etc. 

Physio Control Corp.—Seattle, U S.A. 

Medical intensive core systems The new portable battery 
operated D.C. Defibrillator combination cardioscope. 

We have full service and recalibration facilities for all instru¬ 
ments we handle. 

For more mtormation contact: 

EtLMEASCO Instruments Ptg, Ltd* 


Head; Office: P.O. Box 334, BROOKVALE, N.S W. 2100. Tel. 93-7944 
P.O. Box 213, MT. WAVERLEY, VIC. 3149. Tel. 82-6159 
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(LRRA) oi:«Tatmg on 4300tMHz* The 
frequency is deviafted at a periodic 
rate and the equipment senses height 
by comparing the outgoing frequency 
at any instant wkh that returning 
after reflection from the ground. At 
2500ft, the upper limit for this equip¬ 
ment, altitude readina k instantaneous, 
with an accuracyr of plus and minus 
2ft. At lower altitudes the. error dim¬ 
inishes to less than 6 inches. The 
LRRA equipment provides essential 
data for the autopilot system and trig- 
gers the flare Action in autoland 
equipment at a height of 65ft. 

• Four survival beacons. 

• Two selcal decoders, operating in 
conjunction with the HF and some 
VHF radiotelephone circuits; these de¬ 
coders respond to a particular sequence 
of audio tones and bring up the 
channel whenever a message is being 
directed to the individual aircraft. 

• Three inertial navigation sys¬ 
tems. Built around ex^^mely sensitive 
gyroscopic platforms, the equipment 
displays positional information, track, 
ground speed, dktance and time to 
destination (or the next selected point 
on the track), the cross-<track distance 
and track angle error, heading and drift 
angle, wind direction and speed and the 
desired track angle. Because of the 
availability of these data and the reli¬ 
ability or the triplicated equipment, 
no navigation station will be carried 
in the 747. In fact, the plane has no 
facilities for astro-sightings. 

• One cockpit voice recorder. 

• One flight data recorder. 

• Two central air data systems 
(CADS). Using static and pitot pres¬ 
sure and temperature sensors, the sys¬ 
tem provides data on altitude, air¬ 
speed, etc., for injection into oUier 
automatic systems. 

• Two magnetic heading references. 

• One central instrument warning 
system. 

• Two flight control systems, which 
involve auto pilot, flight director, auto 
throttle, mach trim and yaw damper. 

In addition to the above 
communications and flight control sys¬ 
tems, a variety of audio systems are 
provided in the 747. These include: 

• Crew inteiphone system. 

• Cabin telephone system. 

• Passenger address system. 

• Passenger audio entertainment sys¬ 
tem. 

• Passenger services system. 

The equipment to provide passeng¬ 
er services, public address and enter¬ 
tainment breaks new ground. It k 
envisaged that each passenger will have 
access to stMiiething like ten different 
taped audio channels, two channels of 
audio for movies, a hostess call button 
and a reading light switch. In addition, 
an over-ride facility will allow an¬ 
nouncements to be cut into whatever 
audio is being used. 

In an aircraft carrying as many 
passengers as the 747, the weight 
jMoblem would be significant if 
physical wiring were used to link each 
source or function to each individual 
seat. The mass of wiring, along with 
connectors, could also present a main¬ 
tenance problem after a period of 
service. 



'HIHIIUlUIttltiUliiltlllllliMilltlUllilllllllllllllllf 

Telephone 
Call Analyser 

Business manage¬ 
ments worried by im¬ 
prudent or improper 
use of their telephone 
service are expected 
to welcome a new de¬ 
velopment by post 
office engineering re¬ 
search teams. 

The new unit, call¬ 
ed the "'PETRA’’ Call 
Analyser, is intend¬ 
ed to help manage¬ 
ment maintain a 
higher degree of 
supervision over the 
number and length of 
STD and local calk, 
or STTD calls only, 
made from PABX 
and PMBX switch¬ 
board extensions. It 
is undergoing field 
trials and the first units should be avail¬ 
able for service early in 1970. 

Installed in the client’s premises on 
a rental basis, PETRA will register 
pertinent details of a random sampling 
of STD calk passing over from one 
to five exchange lines and up to 100 
extensions. 

The complex electronic and electro- 
medhanical equipment of PETRA is 
coupled with a oommercially-produced 
time tape printer and can be pro¬ 
grammed to supply on paper tape a 
variety of information about telephone 
traffic, as required by the management. 

It can be set to print out the number 
dialled, a code for the extension mak¬ 
ing the call, and the time at which the 
call begins and ends. Alternatively, it 
can give a wider sampling by printing 
only the time a call begins tl^n dis¬ 
engage itself from that particular call 
and prep^e to accept the next number 
dialled. It can also be programmed to 


The PETRA Call Analyser un¬ 
dergoing field trials by the Post 
Office in Melbourne, The tape 
printer is standing in its normal 
operating position, on top of the 
cover, which has been removed 
to show the interior of the 
equipment, 

detect mimbers dialled by extensions 
not being supervised, with an indica¬ 
tion that the call is from an unsuper- 
vked extension. In large PBX’s the ex¬ 
tensions under analysis will be selected 
by the subscriber and connected by a 
Post Office technician. The Post Office 
will change to another selection of ex¬ 
tensions periodically, as required. 

PETRA will be leased on a non¬ 
profit bask and a nominal charge will 
apply for a technician’s visit to change 
die mode of operation. 


lllftliltlltlllinMillllUIIHItllimililllliittlllllllllllilHIItlllllltlllllilllllllillllillllllliilllllllllllllUlUilMUIUHtnilillllllllllllillllllllllMIIIIIIMflllilttllllMIIUHillllllHUIII 


In the 747, a single coaxial distri¬ 
butor is used to carry all the program 
or service information in multiplexed 
form. The descriptive data indicates 
that audio sampling k based on a 12- 
bit sample with a sampling rate of, 
typically, 17KHz. The system is cap¬ 
able of providing a frequency response 
5(1-10,OOOH2 within plus and minus 
3dB and with a signal/noke ratio of 
about 75dB, These figures arc better 
than are achieved with the passenger 
entertainment systems currently in use. 

Audio, which is common to the 
whole aircraft — notably the taped 
programs — k fed into the line 
through a central multiplexer. In local 
zones of the aircraft, typically five in 
number, secondary multiplexers add 
sound appropriate to the movies or 
televkibn being dkplayed in that zone, 
plus “local” announcements, etc. 

The system also interrogates the call- 
button or light switch at each seat and 
reacts to any new "command” within 
a small fracticm of a second. 

The mifitiplexing system has been 
made possible largely by ready avail¬ 
ability of inte^at^ microcircuits con¬ 
taining a high density of active 


elements and able to perform compli¬ 
cated tasks reliably and cheaply. 

For example, the seat unit which 
"de-multiplexes’ ’the signals from the 
cable is built aroimd a silicon chip 
which measures 0.1 x 0.125in and 
which o^itains 424 transistor and 115 
logic gates. One such unit serves eadi 
group of two or four seats, makkig 
available the full range of programs for 
local selection. Other ICs in each 
seat unit process the passenger call and 
service functions. 

The encoding imits and decod¬ 
ing units are standardised for ready 
replaccmem and case of subscquait 
maintenance. It is anticipated that the 
system will be more reliable and easier 
to maintain than the traditional wired 
ducts and forms and a necessarily large 
number of complex plu^ and sockets. 
The saving in weight in the 747 is 
about 500 pounds. 

Success with the system will point 
up its possibilities for a variety of other 
applications in large aircraft, which 
curr^tly rely on conventional wired 
circuits. This would include radio and 
intercom, facilities and a variety of 
monitoring and sensing functions. Q 
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Radio telephones to serve 

The Post Office is currently testing under field conditions a compact 
radio link telephone system which can be installed in isolated properties 
where connection by land line would not be feasible. The system can 
provide users with all the normal facilities of the Post Office telephone 
network, including direct dialling and full duplex operation. 


The system has been developed by Almalgamated 
Wireless (Australasia) Ltd., in response to req^sts frolm 
the PostmasterXjeneral’s Department for simj^e and re¬ 
latively inexpensive radio links. 

For many years, isolated dwellings have been denied 
telephone facilities due to die cost of erecting poles and 
wire or of running cables. Radio tel^hones have been 
considered but their application has been restricted be¬ 
cause of the power supply requirements associated with 
valve equipmrats. The development of reliable 12 volt 
VHF power transistors has changed this, and has made 
possible the design of inexpensive radio links, which can 
extend the national telephone network to remote areas. 

The equipment to be described provides a simple 
and reliable VHF radio link between a subscriber and a 
telephone exchange. It comprises two basic units, one for 
installation at the subscriber’s home and one for the ex¬ 
change terminal. The two units are similar, and have 
been designed to operate with either magneto, central 
battery or automatic exchanges without modification. Each 
terminal unit is connected via cable to its respective aerial 
and into the exchange or subscriber’s telephone by means 
of telephone lines. The units are designed for wall mount¬ 
ing in a specially designed cradle. Ibe dimensions of the 
installed equipment are 11 inches wide, 12 inches high 
and 5 inches deep. 

Figure 1 shows a simplified block diagram of the 
subscriber’s terminal and figure 2 that of the exchange 
terminal. Both terminals contain the following sub-units; 

(a) combining and signalling unit 

(b) receiver 

(c) transmitter 

(d) diplexing imit 

Every attempt has been made to make the operation 
of the subscriber’s telephone as near as possible to that 
of a normal telephone. To this end the system operates 
on a full duplex basis employing two frequencies suitably 
separated in one of the following frequency bands; 70-85- 
MHz, 148-156MHZ and 156-174MHz. 

The equipment may be supplied from any 12.6 volt 
DC source which will normally be a rechargeable battery 


charged from the mains, home lighting system or fuel 
cells run from bottled gas. 

Operation into a central battery exchange is achieved 
as fellows; To make a call the subsciber lifts the handset 
and completes the telephone circuit. This operates relay 
RLM and thus the slow-fall-out slave RLMS. Opera¬ 
tion of RLMS causes power to be applied to the transmitter 
via contacts MSI. At the exchange terminal reception of 
the subsCTiber’s si^al causes the carrier relay RLC to 
operate. This applies power to the exchange transmitter 
via contacts C2 and completes the exchange line loop 
(contacts Cl) operating a call detector at the exchange. 
When the exchange answers, the circuit is comjdetc and 
the call can proceed. 

In the case of the exchange initiating the call, the 
normal 16Hz ring tone is applied to the line by the 
operator. The ring tone is rectified and operates relay 
RLR. C^ration of RLR causes power to applied to 
the transmitter and the 3825Hz Tone Oscillator (con¬ 
tacts R1 and R2). Relay RLR, the transnutter and oscil¬ 
lator T02 will therefore be keyed in sympathy with 
the bursts of ring tone. At the subscriber^ terminal, 
reception of the keyed exchange signal — modulated 
at 3825Hz — causes relay RLA to operate. Contacts A1 
connect the ring tone generator tq the subscriber’s tele¬ 
phone each time the exchange signal is received. 

When the call is answer^, relay RLM and RLMS 
operate and disconnect the ring tone generator (contacts 
MS2), recoimect the telephone line to the hybrid trans¬ 
former and apply power to the transmitters. Reception of 
the subscriber’s signal at the exchange operates relay 
RLC which disconnects the rectifier circuit (contacts Cl) 
and completes the telephone loop. The call c^ now proceed. 

When used with an automatic excharige the subscriber’s 
equipment is the same as for a central batte^ exchange 
except that an automatic phone is provided. To make a 
call, the telephone circuit to the exchange is completed 
in the same way as described for a central battery exchange. 
On the rec^^on of the normal dial tone from the exchange, 
the subscrioer can dial the wanted number in the same 
way as on a normal telephone. The action of dialling 
is to short- and open-circuit the subscriber’s line and this 


Figure I, Block schematic 
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isolated areas 


By J. G. Spence 


causes relay RLM to fall out for the duration of each 
dial pulse. (Relay RLMS is a slow fall out type and does not 
follow RLM.) Contacts Ml connect the 3825Hz tone 
oscillator TOl to the transmitter during each dial pulse. 

Reception of the 3825Hz pulse train at the exchange 
terminal activates tone responder TR2 and relay RLB. 
Contacts B1 follow the 3825Hz pulse train and open and 
short the exchange line in the same manner as the dial 
in -a normal telephone. Although not shown in figures 1 and 
2. provision is made to disconnect the hybrid transformers 
while dialling takes place. This is necessary to prevent loop 
oscillations which would otherwise occur, since the hybrids 
would be unbalanced during the dialling period. 

To operate with a magneto exchange, terminals x and 
y are strapped together in the exchange terminal. The sub¬ 
scriber is supplied with a telephcme similar to that used 
for a cental battery exchange except that it has a push¬ 
button switch. To c^l the exchange the subscriber operates 
the push button for a short period. This operates relay 
RLMS and hence applies power to the transmitter which is 
modulated by the 3825Hz tone oscillator TOl. 

As in the case of the automatic exchange, the reception 
of the modulated signal at the exchange terminal operates 
relay RLB. Contacts B1 connect the 16-25Hz ring tone 
generator to the exchange line and thus simulate the action 
of a normal magneto telephone. The ring tone generator 
operates so long as the push button is depressed. 

The receiver used in the subscriber’s equipment is an 
adapted version of the current A.W.A. FM Base Station. 

The transmitters used in the subscriber's system are 
the result of a general program of VHF solid state trans¬ 
mitter development carried out by A.W.A. FM Mobile 
Development Group. The basic transmitter output power is 
1 watt and this can be increased to 10 watts by the addi¬ 
tion of a power amplifier module. Provision fs made to 
house this module inside the main equipment case. 

The receiver and transmitter are connected to the aerial 
via a duplexing network, which employs two band-pass 
filters connected such that the transmitter and receiver are 
effectively isolated from each other. In the case of the 
receiver, the degree of isolation is important, since the 



A subscriber's terminal installation 


receiver would be desensitised if a high level of transmitter 
signal were allowed to reach its terminals. The network 
used allows the transmitter and receiver frequencies to be 
spaced 6MHz apart. At this frequency the attenuation, at 
the transmitter frequency, between transmitter output and 
receiver input, is 80dB, which is adequate to prevent 
receiver desensitisation. 

In addition to the simple subscriber-exchange link 
described, a number of party line systems have been 
investigated. It is expected, however, that until this type 
of r^io-telephone equipment becomes more widely used 
the simple subscriber exchange link will remain the most 
popular. 

An experimental link has been operating successfully, 
under Post Office surveillance, during the past 12 mernths 
and it is confidently expected that its reliable performance 
will help encourage the more rapid adoption of this type 
of equipment within Australia. 

(This article is based on a paper by J. G. Spence ^d 
R. Westmore, published in “Proceedings of the Institution 
of Radio and Electronics Engineers Australia,” May, 1969 
and subsequently updated by J. G. Spence.) B 
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UHMAMHB) BOAT IS SaF-HAVIGATINe 


A unique robot sailing boat that can navigate itself to any point on the 
world's seas to perform oceanographic, meteorological and other 
missions, and maintain its position to an accuracy of one-fifth of a mile, 
is being developed by RCA in the U.S.A. 


The unmanned sailing craft, which is capable of re¬ 
maining on station automatically for up to a year without 
a mooring, has the potential of performing its mission 
more effectively and at less cost than present oceanographic 
systems, RCA says. 

The buoy-like vessel, called SKAMP (for Station Keep¬ 
ing And Mobile Platform), employs computer-based elec¬ 
tronic navigation and a combination of movable air foils 
and rudders. It can sail unmanned to a designated location 
and remain there unattended until commanded by radio 
to return or to move to another station. 

The vessel is designed to sail in hurricane-force winds. 
Since it is wind-driven, it sails silently with no internal 
power required for propulsion. 

SKAMP, which is essentially an unmanned sailboat, 
comprises a rigid “sail,” a disc-shaped buoyant elastic hull, 
a centre body, and reinforced plastic underwater fins and 
rudders. The sails are made of reinforced, foam-filled plas¬ 
tic and can withstand wide variations in wind direction 
without excessive loss in propulsion. The hull yields easily 
to wave pounding and locally applied loads. The buoyancy 
of the sail and hull enables the platform to resist capsizing 



and maintain its upright position. The fins and rudders pro¬ 
vide good performance over a wide range of water spe^s 
and can accommodate centrally supported sensor cables. 
Therefore, the configuration results in an unusually com¬ 
pliant but durable seaworthy structure. In addition, SKAMP 
can be easily modified or adapted to conform to individual 
mission requirements. 

Although relatively small, SKAMP offers a large pay¬ 
load-carrying capacity to meet the needs of special mis¬ 
sions. The limited angular motion of the platform coupled 
with its automatic self-righting capability qualifies this plat¬ 
form as an excellent instrumentation base, especially for 
meteorological and oceanographic sensors. There are a num¬ 
ber of other special features which are potentially applic¬ 
able to the vessel. 

It can be designed for a very low acoustic noise 
level. If required, its superstructure can be constructed 
without any metal parts, thus making it virtually trans¬ 
parent at all radar frequencies. In addition, when appro¬ 
priately painted, it can be visually undetectable more than 
a mile away. On the other hand, the system’s detectability 
can be accentuated if desired. 

SKAMP can be made self-deployable from a harbour 
or base to its selected station. Similarly, the platform can 
be remotely recalled for modifications or periodic main¬ 
tenance. Collision-hazard is minimised by the elastomer 
hull and flexible sail construction which absorbs the force 
of impact and prevents damage to the other craft. 

Thus this platform will economically provide in one 
unit both accurate station-keeping and self-navigating abili¬ 
ties. These qualities indicate that SKAMP can significantly 
contribute to the needs of many programs. 

Receiving information from a navigation system, such 
as the U.S. Navy Navigation Satellites, the electronics and 
servo system manipulates the vessel’s air foils and rudders 
to guide it on course to its station. Once there, it will sail 
a tight “back-and-forth” course to remain within two- 
tenths of a nautical mile of its assigned true position. 

Versatility of the platform enables it to accept vir¬ 
tually any type of sensor, suiting it to tasks such as chart¬ 
ing ocean currents or monitoring surface weather at re¬ 
mote points, according to C. S. Constantino, Division Vice- 
President of RCA’s Astro-Electronics Division, Princeton, 
N.J., where the craft is being developed. In all its applica¬ 
tions, a SKAMP could function alone or as part of a far- 
flung, precisely positioned network. Also it could accom¬ 
pany oceanographic vessels. 

While a number of uses in the meteorological and 
oceanographic areas are obvious for SKAMP, Mr Con¬ 
stantino added, it would lend itself to many other missions. 
For example, the craft’s ability to stay within two-tenths 
of a nautical mile of true position could allow it to serve 
as a navigation station for ships, submarine or aircraft. 
Missions employing sonar, imaging and radio sensors is 
another possible application for the system. 

Because it requires infrequent maintenance, SKAMP 
can be operated at significantly less cost than other systems. 
It also would pose no hazard to ships since it is kept on 
station by an “electronic tether” rather than a cable. It 
also can be expected to stay in one place more reliably 
than cable-attached buoys. 

Global capability of SKAMP, deployable from either 
a shore installation or a ship, would result from its opera¬ 
tion with the U.S. Navy Navigation Satellites. fij 
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FOR PBffmum. QUAIITY, VAIUC 


Rated at 30 watts R.M.S. per channel, the all-new model SOS is 
a silicon. Power transistors are designed to withstand temporary short 
circuits and overloading. Overall frequency response is lO.SO.OOOHz. 
plus or minus 1 dB. In the power amplifier; 20.S00,000Hz. plus or 
minus 2 dB. in the pre-amplifier. Controls and features include volume, 
balance, mode selector, treble/bass controls, filters, tape monitor, 
headphone jack, exclusive A/B speaker systems selector, etc. 

A fine amplifier. 


Price (including Sales Tax) 


This new model is an all silicon unit with 27 silicon transistors and Is 
rated at over 30 watts R.M.S. per channel. Power transistors are 
designed to withstand temporary short circuits and overloading. 
Acoustic performance is most outstanding, with overall frequency 
response of lO.SO.OOOHz. plus or minus 1 dB, Volume and balance 
controls, mode selector, treble/bass controls, filters, tape monitor, 
headphone jacks, etc. This very desirable unit is attractively priced. 


Price (including Sales Tax) 


Price (including Sales Tax) 


Price (including Sales 


EXTRACn FROM REVIEW OF LUX SQ-1220 IN¬ 
TEGRATED AMPLIFIER APPEARING IN "HI-FI 
NEWS" JANUARY, 1969. 

'"Here, then, is an amplifier of Japanese origin, which 
conforms very closely (on some counts better) to the 
published specifications’* . . "The amplifier was run 
for several weeks under domestic conditions with a 
wide range of program sources, pickup cartridges and 
speakers and at all times it performed perfectly and 
without flaw" . . . "Nice to look at. nice to use and 
very well made and designed. I vote the Lux SQ-1220 
a top-of-the-ciass amplifier, which, I am sure, will hold 
Its own with the best of the other Class B designs 
now available." 


"Both design and construction reach very high standards of electrcmic 
engineering. Some Idea of the excellence of the design of the ampllfter 
can be gleaned from the illustrations. It is also noteworthy that the com¬ 
ponents employed are of good quality and reasonably rated, especially the 
mains transformer, so normal servicing should not cost much from one 
year to the next” . . . “After running the amplifier for several weeks in 
a typical domestic environment with all sorts of signals and sources, and not 
encountering any troubles or even mere shortcomings on my ordinary 
dynamic speaker systems of various kinds. I have no hesitation, at all 
in voting this one of the most wortby of amplifiers I have had the pleasure 
of testing for a long time. For the power that It delivers and the way It Is 
made it is well worth the price." 


BUY RIGHT... FROM ENCEL 


ELECTRONICS (STEREO) PTY. LTD. 

Head Office; 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563,29 4564 
AtlStralia’S Greatest Hi-Fi Centre a wholesalers ■ Trade-ins accepted ■ Terms 
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Australian National Distributors: 
WLAk 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 

Sydney Office: 22 Ridge St, North Sydney, N.S.W. 929 6816 

Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House. Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St.. New Farm, Brisbane. 58 1422 
SA: Etlco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


Wharfedale sound has always been 
highly respected by the music lover 
and audio enthusiast alike; with the 
release of the new “Dovedale ill 
compact speaker system, Wharfe¬ 
dale have surpassed even the ob¬ 
vious superiority of earlier Wharfe- 
daie enclosures. 

Frequency response ranges from 
40 hz. to 20,000 Hz. without coloura¬ 
tion,; or audible peaks and troughs. 
Speaker complement comprises a 
12" woofer, a 5" mid-range speaker 
and a 1" tweeter with electrical 
crossovers at 500 Hz. and 2500 Hz. 
respectively. Smooth response is 
successfully achieved by use of 
matched speaker chassis with care¬ 
fully blended roll-off characteristics. 
Impedance is 4-8 ohms and power 
handling capacity is 35 watts R.M.S. 
(70 watts “music power”). 

Cabinets are of sophisticated de¬ 
sign in oiled teak or polished wal¬ 
nut . . . extraordinary attention has 
been given to structural strength 
to avoid any spurious cabinet reson¬ 
ances. Dimensions are 24" x 14" 
X 12". 

List price of the “Dovedale III” is 
extremely competitive at only $184. 


See your favorite hi-fi store — 
compare the audibly superior 
Wharfedale ‘‘Dovedale III” with any 
other enclosure anywhere near iVs 
price. There’s a power of differ¬ 
ence! 


The new Wharfedale "DOVEDALE III’’ 
provides 

the smeothest 
frequency 

respense 
ever achieved 
hi a Wharfedale 
enclesure. 
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LASER TV AT EXPO '70 

The world's first public demonstration of large screen laser television 
will be given in the Hitachi pavilion at the EXPO '70 exhibition to be held 

in Osaka, Japan, next year 



Advance publicity from Hitachi says 
that the display will be on a screen 
measuring about 13ft 4in x 10ft, and 
that the pictures will be of “unpre¬ 
cedented” brightness and colour 
quality. This is to be achieved by using 
a projection system in which three 
powerful lasers are used in conjunc¬ 
tion with a mirror drum scanning 
system. 

Hitachi claims that the peculiar 
qualities of laser light are responsible 
for the improved bri^tness and col¬ 
our, The light is very intense, coherent 
(directional) and of high spectral pur¬ 
ity. These qualities have already found 
wide potential applicaton in such fields 
as medicine, machining and surveying. 
Many research scientists believe that 
the laser also has great potential in 
the fields of communications and en¬ 
tertainment. The demonstration at 
EXPO 70 of Hitaebi’s laser television 
project is intended as a practical dem¬ 
onstration of the progress the company 
is making in this area of application. 

The development of the laser colour 
TV started two years ago at Hitachi’s 
Central Research Laboratory. The 
management of the project was given 
to Dr Yahiko Yamada. A graduate of 
Osaka University, Dr Yamada had 
done advanced work in spectroscopy 
at the Massachusetts Institute of Tech¬ 
nology before joining Hitachi in 1960 
to become manager of the scientific 
instruments division. Soon after the 
project was started, a proposal was 
ma^ to the Hitacbi top management 


to exhibit a working model at the 
1970 World Fair. The project had 
therefore to be completed under high 
pressure, so as to have a workable 
scheme ready in time for the opening 
date. 

At present, the system is still a 
laboratory model. It has one krypton 
laser, which emits red light, and two 
argon lasers, one each for blue and 
green light. All three lasers were devel¬ 
oped at the Hitachi Central laboratory, 
and have a maximum output of 8W. 
The krypton laser is regarded as some¬ 
thing of a breakthrough. Dr Yamada 
commented: “Many manufacturers, 

especially in the United States, now 
produce relatively strong argon lasers, 
but there are no other strong krypton 
lasers. We believe ours to be the most 
powerful in the world.” 

Basically, the laser television system 
operates in the following manner: The 
composite video si^al, either off-air 
or closed-circuit, is processed, and the 
colour information separated into red, 
green and blue components. The col¬ 
our signals are then fed to specially 
developed video amplifiers, which 
boost signal level to lOBOV. Crystal 
light m^ulators are used to impress 
the colour signals on to the three laser 
beams. The beams are then passed to 
a mirror system which combines them 
into a single multi-coloured beam and 
relays the composite beam to the mir¬ 
ror drum scanner system. This has one 
drum with 16 mirror faces, reputedly 
rotating at 6G,000rpm to form the 


horizontal scan; and a second drum 
with 24 mirror faces, rotating at 150- 
rpm for the vertical scan. 

In the opinion of Dr Yamada, prac¬ 
tical use of laser television is still five 
to 10 years away. Some problems still 
have to be solved—for example, the 
limited life of the currently available 
lasers. Because of the high power, life 
expectancy is only a few hundred 
hours. With lower-powered lasers, this 
could be increased to something like 
500 to 1,000 hours, so improvements 
in the optical display system are need¬ 
ed to increase transmission efficiency. 
Dr Yamada hopes eventually to be 
able to use gallium molybdenate 
crystals in the light modulators, instead 
of the dipotassium phosphate crystals 
used at present, but crystal size obtain¬ 
able at the moment is still too small. 

The future of laser television is 
seen to be in situations where large 
screen colour TV displays are needed, 
such as classrooms, air traffic control 
centres, simulators and in public 
entertainment. 

COMMENT: Laser television as a 
demonstration feature at EXPO ’70 
may make an impressive display, but 
whether it has any future remains to 
be seen. The high intensity and spec¬ 
tral purity of laser light may be points 
in its favour but whether, in practice, 
this is significant enough to justify a 
return to the mechanical scanning sys¬ 
tems abandoned in television practice 
30 years ago is debatable. B 
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no shouting needed: 



If you’ve got something to say, if you direct 
traffic, train a team, fight a fire, direct construc¬ 
tion, start a race, make a movie, or simply sound 
off. 

TOA amplifiers are lightweight, easy to operate, 
rugged and fully transistorised. 

TOA equipment delivers high efficiency, long 
life and the kind of full colour sound that 
stretches carrying power even under the most 
difficult conditions. 

ER308 hand-operated pistol type. Fully tran¬ 
sistorised, battery operated. Maximum output 
-is 16 watts. Special mic construction makes it 


feed-back proof. This enables maximum volume. 
Projects voice up to 1,000 yds. Weight, 3.5 lb. 
ER64 shoulder type. Details as ER308. 

ER45 shoulder type as ER64. Plus equipped 
with emergency alarm. Red ail over and covered 
in reflective red tape which glistens in the dark. 
ERGS shoulder type as ER64. Maximum output 
20 watts (most powerful in the world). Can be 
installed as stationary type. Projects voice to 
1,500 yds. Weight, 6.5 lb. 

All models are leakproof and backed by the 
unrivalled AWA sales and service organisation. 



AMALGAMATED WIRELESS (AUSTRALASIA) 
LIMITED 

Australia’s National Wireless Organisation 




TOA ELECTRIC CO. LTD. 

Public Address Equipment 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED: Sydney, Newcastle, Canberra, Brisbane, Melbourne, Hobart, Launceston, 
Adelaide, Perth; and also Chandlers Pty, Ltd., Queensland, and Newton McLaren Ltd., South Australia. 
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THEATRE BOOKINGS BY COMPUTER 


Buying tickets for theatres, 
concerts and boxing matches 
soon will be computerised in 
London. The "Computicket" 
tells you instantly whether the 
position you want, on the day 
you want, at the price you 
wont to pay, is available . . . 


By Trevor Blore 


Demonstraitions are being organised 
in London of a system to comiputerise 
the booking dperations of the cai^tal’s 
huge entertainment industry, from 
theatres to sporting events. It is re¬ 
garded by Its promoters, International 
Data Hi^ways limited (I.D.H.), as the 
first stage of a plan which should ulti¬ 
mately take in much of Europe as well. 

I.D.H. has bougiht, from a Califor¬ 
nian company, the rij^ts of this “Com- 
puticket” system for Britain, western 
Europe and some eastern European 
countries. It is due to go into action 
in early 1970. 

This is how lit works: 

A central computer complex is pro¬ 
grammed with the seating and prices 
of all places of entertainment which are 
to have their box-offices computerised. 

At outlying points throu^out the 
himdreds of square miles of Greater 
London, and beyond, will be the book¬ 
ing terminals connected to the central 
computer by Post Office telephone lines. 

At the computer centre, electronic 
message-handling facilities switch the 
ticket-booking inquiry to the correct 
sector of the computer. 

The terminal is a desk unit, provid¬ 
ing a local operator with a keyboard 
which transmits inquiries for tickets 
and subsequent boolang commands to 
the computer; a display, something like 
a tdevision screen, first shows the de¬ 
tails of the inquiry, so t^t the custo¬ 
mer can check them, and then shows 
the computer’s reply as to the best 
seats available in a particular section 
of the theatre at the specified price. 

There is also a small printing unit 
controlled by the computer which 
issues the actual tickets as soon as the 
booking is confirmed. The customer 
goes away with his ticket and in the 
knowledge that the computer cannot 
make a double-booking which could 
lead to an embarrassing situation when 
he arrives at die theatre. 

The ticket specifies not only the 
name of the theatre and the show, but 
also the day, date and time of per¬ 
formance, the numiber of the seat, the 
row (and the correct aisle approach 
within the theatre or stadium. It also 
carries a colour code which tells the 
ticket-collector at the door how to 
direct the customer to his scat. 

Mr Charles Burt, Chairman of In¬ 
ternational Data Highways, explained: 
“Our system works in real time and 
is a multiple access (Hie, so that an al- 



The terminal unit of the **Computicket” machine. Once the operator 
punches in the request, the response of the machine is almost in¬ 
stantaneous, The machine also prints the tickets. 


most unlimited number of terminals 
can have access to the computer at the 
same time and each terminal operator 
will feel that he has instantaneous, in¬ 
dividual use of the computer. 

“Our Computicket system will be 
available to any place of entertain¬ 
ment which apprecdiates the great ad¬ 
vantages of having its box office opera¬ 
tion computerised. 

“The terminals can be at all kinds 
of retail outlets — in ticket agencies, 
hotels, supermarkets, department stores, 
women’s hairdressers, airports, and, of 
course, attached to the box office of 
the places of entertainment them¬ 
selves. 

“Already, eight or nine large orga¬ 
nisations, with multiple retail roles in 
the London region, have expressed 
great interest in our system. 

“Eventuailly we hope to penetrate 
deeply into Europe. There is no rea¬ 
son why a Gennan visitor leaving for 
London should not be able to make 
an advance booking for a London 
show before he departs—or an Eng¬ 
lish visitor to the Continent make an 
advance booking for a German festi¬ 
val, either for one performance or a 
seas(Hi ticket.** 

Technical experts of LD.H., which 
has wide experience in the computer 
field, are well ahead with preparing 
the software for the London system. 

The memo^ banks of the “Compu¬ 
ticket*’ are given detailed descriptions 
of event management and are told the 
event site, scheduled events, dates, 
times, prices and house scales, sec¬ 
tions, aisles, rows and boxes, seat 
numbers, seat status and quality codes, 
coHour codes, car park^ infoimation, 
tax discount ticket information for 
such cases as party bookings, informa¬ 
tion about seats reserved by the man¬ 
agement ftH* distinguished guests, and 
the allocations of blocks of seats for 
sale by brokers. 

The computer can recognise and 
answer the demands of a customer 
right down to the specification of seats 
adjoining an aisle of the theatre, 
arena or stadium. If the section or 


price specified by the (xistomer is 
already booked up, the computer will 
search its memory bank for the next 
best seats still available, and offer 
these to the customer. When the seats 
are aaually b(x>ked and tickeits issued, 
the computer cancels these out of its 
memoiy so that they cannot be offer¬ 
ed again. 

The terminal operator is not pre¬ 
vented from completing a sale be¬ 
cause the customer has given in¬ 
complete or incorrect information 
about his requirement. The central 
computer, in such cases, flashes back 
the complete and correct information 
for display on the terminal’s screen. 

A specaal box-office terminal at the 
event site, operated by the manage¬ 
ment’s own ticket personnel, provides 
additional special services, such as a 
display of current running totals, box 
office statements and advance sales 
reports by individual event. By use of 
a private control key and confidential 
identification code at his termini, an 
event manager can obtain sole access 
to certain confidential sales informa¬ 
tion at any time. Electronic circuits 
make it imjiossible for one manage¬ 
ment to receive another management’s 
reports. 

An additional service covers the 
highly successful shows which are 
known to be bcK>ked out for a con¬ 
siderable time ahead. The prospective 
> purchaser is then informed of the 
earliest date on which the seats he 
has requested will be available. The 
purchaser may then request tickets 
for the first day they are available, 
or few a specific first day availaWe. 
such as a Monday or a Tuesday. Then 
the bcxikdng operation is carried out 
as usual. 

In the case of discount sales, where 
an event management offers cheaper 
seat prices to teachers, students* chil¬ 
dren, groups or other categories, the 
terminal operator passes code letters 
to the (X>mputer by the terminal key¬ 
board, and the computer can make 
the booking accordingly. Such system 
code letters are TE for teacher, ST for 
student or CH for child. B 
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AUSTRALIA'S TV PIONEERS 

When did the first television transmission take place in Australia? 
Would you believe 1949? or even earlier, perhaps 1939? In fact, the 
exact date for this historic occasion was January 10th, 1929, when 
test transmissions began from the Melbourne radio station 3UZ. 

By Harry Tyrer 


The results would certainly not com^e 
wih modem television. In fact, the transmissions 
were made using a low definition system of 
24-lines per picture, and without sound. 

The organisation behind these demonstrations 
was Television and Radio Laboratories Pty. Ltd., 
formed by a Melbourne radio engineer, Mr 
Donal McDonald, who became its first manag¬ 
ing director. The technical side of the transmis¬ 
sions was handled by Mr Gilbert Miles. Mr 
Miles was previously chief engineer with a 
Hobart Radio station, and was one of Aus¬ 
tralia’s early radio amateurs, with callsign 
VK3II. (He now lives in the Sydney area, and 
has callsign VK2KL) 

These two men apparently had boundless 
enthusiasm for the new art, and no doubt, in 
later years, permitted themselves an indul¬ 
gent smile when assessing in retrospect their 
high hopes against the comparatively crude sys¬ 
tem they used, and the correspondingly cmde 
results obtained. 

In September, 1928, the company published 
the first issue of a magazine entitled “Radio¬ 
vision,” described as “An Australian journal de¬ 
voted to television and allied subjects.” The ex¬ 
planation of the journal’s title in this first issue 
shows the attitude of mind of these concerned 
with the early experiments: 

RADIOVISION OR TELEVISION! 

Is this new art as applied to Broadcasting to be 
called by the old name — Television — or by 
the newer one — Radiovision? 

Attempts at television date back to the early 
eighties, and were on very similar lines to those 
now generally employed (except that there was 
then no such thing as a valve amplifier), and 
the name Television was naturally adopted, for 
at that time radio was not in existence, but as 
it would now seem that as greater development is 
likely to take place through the medium of 
broadcasting than through physical Kne channels, 
a differentiation would appear to be, not only 
justified, but necessary. 

The iH-oposal is to ei^loy the term Television 
where physical communication channels are used, 
and Radiovision where the transmission is by 
radio. We will, in the future, adopt this nomen¬ 
clature ourselves and confidently recommend its 
general adoption. In Australia, we are on the eve 
of big things in Radiovision, and much confusion 
will be avoided if matters of this nature be 
made clear at the outset. 

That the enthusiasm of the editors of “Radio¬ 
vision” tended to outstrip the state of the art 
is to be found in the encouraging announce¬ 
ments which appeared in many issues of “Radio¬ 
vision.” One such pronouncement says: “. . .we 
have no hesitation in expressing the confident 
opinion that within a year every broadcasting 
station will be a Radiovision station too.” (Oc¬ 
tober, 1928). 

Optimistic statements of this kind produced 
a reaction in official circles, where a n^ore tem¬ 
pered view of “Radiovision” was held. In a fol¬ 
lowing issue of “Radiovision” there is a brief 

LEFT: A section of a cartoon film strip 

used for the 1929 experimental trans¬ 
missions. 


mention of a statement by the Postmaster- 
General, warning the public “against investing 
m concerns which may hope to profit by the 
introduction of a television service.” 

Before embarking on its public “Radio- 
vision” broadcasts, the company had been work¬ 
ing on a facsimile system for sending pictures 
by wire, hence the use of the word “television” 
in its name. They had constructed prototype 
equipment capable of reproducing pictures of 
good standard, and were pushing ahead with a 
scheme to transmit news pictures to country 
newspapers, by radio. 

They had proved the feasibility of the sys¬ 
tem by transmitting pictures from the labora- 
to^ in South Melbcnme to the home of Mr 
Miles, in Glen Iris. Shortly after this, Mr Miles 
was married, and the members of the company’s 
staff sent a congratulatory message to his home 
via the system which the newly-weds read at 
their wedding breakfast. Mr Miles believes this 
is the first time such a message was transmitted 
in facsimile form anywhere in the world. 

Tne laboratories where the experiments were 
conducted were closely guarded tc prevent com¬ 
petitors from gaining Imowledge of the work 
being carried out. A report which appeared in 
the Melbourne “Age” some years ^terwards 
says the laboratory “was fitted with burglar 
alarms on every door and window, and the win¬ 
dows were guarded by heavy iron shutters. Here, 
in an atmosphere of profound secrecy, experi¬ 
ments were carried out, and apparatus built by 
McDonald and Miles. Such a veil of secrecy 
surrounded the place, in fact, that it w»as com¬ 
mon gossip in the district that the experimenters 
were building a new type cf submarine.” 

In the process of their work, the experi¬ 
menters apparently became interested in the idea 
of sending pictures to private homes, by using 
apparatus attached to ordinary radio receivers. 
From there, the idea of sending moving pro¬ 
gram material for reception on a Baird-type 
scanning disc receiver was advanced. The ex¬ 
perimenters therefore set about preparing slides, 
and cartoon type strips incorporating motion, 
for transmission. They commenced sending pic¬ 
tures, using this material, from Station 3UZ on 
January 10th, 1929. Shortly after, Station 3DB 
was also used. 

The transmissions were quite simple. To 
use the words of the experimenters, as pub¬ 
lished in “Radiovision,” February, 1929: 

. . the object is to demonstrate the sound¬ 
ness of principles rather than to show perfec¬ 
tion in detail. A compromise has been found 
desirable, mainly with a view to keeping the 
cost of the construction of the transmitter within 
reasonable limits, and to provide the maximum 
light at the receiver. 

“The subjects that have been selected, and 
which clearly demonstrate the operation of 
the system, are: 

(a) Silhouettes and geometric figures with 
definite outlines. 

(b) Motion pictures on similar lines to (a). 

(c) Definitely graduated half-tone test slips. 

“We do not, at present, propose to transmit 

subjects containing greater detail for several 
reasons, the first being the increased cost of con¬ 
struction and maintenance of our transmitting 
appliances, and the second to enable such matter 


24 


ELECTRONICS Australia, December, 1969 









as we broadcast to be transmitted without inter¬ 
ference to other broadcasting stations, and to 
permit them to be received without abnormal 
distortion by anyone with the aid of an average 
set of good quality.” 

The reference to “interference to other 
broadcasting stations” draws attention to the 
limited bandwidth availiable to ithe experimenters. 
They were operating within the normal broads 
cast band, using a normal broadcast trans¬ 
mitter, and had to restrict their modulating fre¬ 
quency to the lOKHz allowed for operation of 
broadcast stations. Compare this with the 
5.5MHz of today’s TV stations, and iit is not 
difficult to see why a 24-line system was used. 

The transmiitting system employed a Nipkow 
disc and photoelectric cell. This system suffered 
from all the limitations of the mechanic^ 
scanning process which led to its eventual 
abandonment in favour of the electronic 
scanning system. Television as we know it 
today, based on the cathode ray tube, was not 
then a practical reality, although the British en¬ 
gineer A. A. Campbell-Swinton had suggested 
such a scheme in 1908, and described a complete 
system in a paper in 1911. (See “Electronics 
Australia.” August, 1967, page 25). His scheme 
was for pictures transmitted by landline, how¬ 
ever, since radio broadcasting was not then pos¬ 
sible, the valve having not been invented. At the 
time of the early Australian experiments, all 
schemes for broadcast television were based on 
mechanical scanning methods, as exemplified by 
the Baird system. 

It may be as well at this stage to consider 
the receiver system being advocated by “Radio¬ 
vision.” The vision receiver was regarded as an 
adjunct to the normal domestic broadcast re¬ 
ceiver. This picked up and amplified the trans¬ 
mitted signals, and the output was fed to a neon 
l^p instead of to a loudspeaker. The modula¬ 
tions caused the lamp to change in brightness 
according to the instantaneous amplitude of the 
transmission, which varied according to the light 
and shade of the image being scanned ait the 
studio. A rotating disc of the Nipkow type in 
front of the neon lamp produced the scan lines 
which recreated the picture in crude form, with 
the limited number of lines used for the system. 

The scanning disc had to run in synchronism 
with the disc used for the transmissicms, and 
was controlled manually be means of a speed 
regulating device for the motor driving the disc. 

A simple system such as this was well within 
the capabilities of the radio experimenters of the 
day, and it is this very simplicity which apparent¬ 
ly engendered such wild hopes on the part of 
the early experimenters. 

It is not surprising that this simple apparatus 
was capable only of crude resulits. Nevertheless, 
to the television enthusiast, the mere fact that it 
worked at all suggested endless possibilities for 
television. In its Janua^, 1929 issue, “Radio¬ 
vision” made the following comment: “It is safe 
to say that before the end of the coming winter, 
radiovision will occupy a very important place in 
broadcasting circles.” 

Despite the high hopes, and the brave talk, 
the “radiovision” experiments were abandoned 
in 1929. The depression was on the way, and no 
doubt by now the experimenters were beginning 
to realise the limitations of the mechanical 
scanning system. The company therefore decided 
to concentrate on the manufacture of broadcast 
receivers, for which there was a steady demand. 
They continued an active interest in picture 
facsimile transmission, and tendered for 
the supply of picturegram equipment for the 
Sydney-Melboume system which went ito ser¬ 
vice a few years later. Their tender was not 
accepted. 

There were other Australian experimenters in¬ 
terested in television transmission at the same 
time as the experiments described here, but the 
broadcasts from 3UZ and 3DB were the first 
public broadcasts in Australia. Nearly 
30 years were to pass before the dream of a 
public television service became a reality. H 



ABOVE: Mr Gilbert 
Miles operating a fac» 
simile device for 
transmitting pictures 
by radio, developed 
by Television and 
Radio Laboratories 
Pty. Ltd, 


RIGHT: An electro¬ 
chemical picture trans¬ 
mitted by radio with 
the Television and 
Radio Laboratories 
equipment. 





Examples of the simple outlines transmitted from Stations 
3UZ and 3DB in 1929. The two lower diagrams are single 
frames from a moving picture sequence. 
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The more they put into tape recorders 


ttie more need Duraceir 

l"" CD 


They put in interlocks to give you sound-on- 
sound. Automatic shut-offs to save you tape. 
VU meters, reset counters, automatic level 
controls—all built-in. Today’s portable tape 
recorders have everything. But it takes 
heavy-duty batteries to run them. Many 
manufacturers now recommend Duracell. 
Duracell, the long distance power cells, pack 
a maximum of power in a minimum of space. 


Inside its steel-jacketed body are almost a 
dozen patented advances — power cores, 
special seals and electrolytes. And they all 
work to stand up to the heavy drains of tape- 
drive motors. Keep voltage levels high for 
precise amplifier operation. Hold their 
power for years. Ask for Duracell—the long 
distance power cells — wherever batteries 
are sold. 



MN1400 


DURACELL.THE LONG DISTANCE POWER CELL 

STILL GOING STRONG LONG AFTER ORDINARY BATTERIES ARE DEAD. 

Trade enquiries to Mallory Batteries (Australasia) Pty. Ltd., marketers of Duracell 4392544 


MalEorY 


(R) Registered trademark of 
P. R. Mallory & Co. Inc. 


MB2998/68 
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U.S. Navy plan for massive ELF communications system 


A massive underground grid extended across some 21,000 
sq. miles of northern Wisconsin, as part of a world-wide 
unjammable communications system, using Extra Low Fre¬ 
quency techniques, is planned by the U.S. Navy. The scheme 
has the code name "Sanguine.'' 


The story of Sanguine begins dur¬ 
ing World War I, when German agents 
tried to intercept telephone conversa¬ 
tions between French Army command¬ 
ers by sticking electrodes in the ground. 
The noise they encountered was so 
great that radio engineers were called 
in to identify and eliminate the source 
of the mysterious interference. 

The noises were identified easily 
enough as being generated by electrical 
stoms, some very distant. But almost 
accidentally the investigators discov¬ 
ered a strange phenomenon. The low- 
frequency noise had a peculiarly 
strong resonance—an energy peak—^at 
7Hz. But the German experts thought 
this an interesting curiosity without 
practical value. 

No one could blame them. Radio 
engineers were then experimenting with 
higher and higher frequencies. The 
higher the frequency, the shorter the 
wavelength (and vice versa). And the 
size of the transmitting antenna varies 
directly with the wavelength. So 
higher frequencies brought the payoff 
of smaller antennas. To produce ELF 
waves, the longest of all radio waves— 
would require the largest antenna ever 
conceived. 

There was also the question of at¬ 
tenuation—loss of signd power with 
distance travelled. Experiments had 
revealed that the frequency least 
attenuated was around 10,000Hz. Below 
that frequency, the attenuation curve 
started back up sharply. No one both¬ 
ered checking it below 3,000Hz because 
it seemed logical that attenuation 
would keep on increasing as the fre¬ 
quency dropped. 

Then along came W. O. Schumann. 
An eminent German scientist, Schu¬ 
mann conducted studies in the physics 
of the atmosphere, and came to a re¬ 
markable conclusion: 

The earth and the ionosphere formed 
the boundaries of a spherical resonant 
cavity, with a fundamental resonant 
frequency of about 7Hz. The earth is 
nearly 25,0()0 miles around. Radio 
waves, which travel at some 186,000 
miles a second, would therefore travel 
around the earth in this cavity seven 
times per second. If the waves had a 


matching frequency—seven Hz—and 
they were broadcast from a single 
source, they would circle the earth and 
meet exactly in phase. The result: a 
reinforcement, or resonance. 

Schumann published the results of 
his findings in a series of scientific 
papers beginning in 1952. Other scien¬ 
tists picked up the cue and expanded 
Schumann’s original findings. Among 
other things, they established that the 
Schumann cavity had a series of reso¬ 
nances beginning at 7Hz and continu¬ 
ing in increments of six or seven. 

They also finished plotting the atten¬ 
uation curve and found that it did not 
go up indefinitely below 3KHz, but* in 
fact, turned down again and headed 
back toward zero with lower frequen¬ 
cies. Below lOOHz, they learned* the 
attenuation would be almost negligible, 
even better than above lOKHz. In 
other words, frequencies below lOOHz 
could be used to signal around the 
world, using the Schumann cavity, with 
almost no attenuation. 

Even so, many scientists were still 
sceptical about ELF. One of them 
concluded pessimistically, “Unfortu¬ 
nately for communication applications, 
the problem of building a large enough 
transmission antenna appears insur¬ 
mountable.” To be efficient, an antenna 
must at least approach in size the 
wavelength it is to transmit. ELF 
waves are thousands of miles long. 

The U.S. Navy was not so pessi¬ 
mistic. For ELF could yield not only 
a one-source global communications 
system, but also the ability to signal 
nuclear submarines underwater. The 
reason is that the lower the frequency, 
the deeper into water a radio signal 
will go. At lOKHz, the signal delves 
only about 40ft beneath the surface. 
But at lOOHz, the depth is 400ft* and 
at 7Hz, 1,500ft. The ability of a sub 
to receive information without^having 
to surface is obviously of vital strategic 
importance. 

So, about 10 years ago, the Navy 
and some of its civilian contractors, 
notably RCA and Westinghouse, went 
to work on the problem of building an 
antenna big enough for ELF. And 
someone, somewhere, came up with an 


ingenious idea, which led to Project 
Sanguine being sited in Wisconsin. 
The idea was; Take advantage of the 
fact that much of northern Wisconsin 
sits on a huge chunk of some of the 
oldest rock in the world. 

This rock, the tip of a much larger 
formation called the Laurentian 
Shield, is more than two thousand mil¬ 
lion years old. It is therefore extremely 
dry. This gives it the lowest conducti¬ 
vity of any rock on earth. 

What has all this to do with San¬ 
guine? 

Suppose you form an antenna from 
a wire by passing current through it 
and grounding it at both ends. The 
electricity seeks to complete a circuit 
by returning from one end of the wire 
to the other through the ground. How 
far this current actually penetrates the 
earth is called the skin depth. The 
lower the conductivity, the deeper the 
current penetrates. In moist earth, the 
current travels practically at the sur¬ 
face. But in the bone-dry bedrock of 
the Laurentian Shield, the skin depth 
can be 10 to 20 miles! And if your 
wire is a cable 100 miles long* the 
result is a whopper of a loop antenna. 

A lOO-by-20-mile loop antenna is im¬ 
pressive, but it would be a lot more 
effective if it had many turns. Be¬ 
cause the ground is common, the turns 
can’t be connected in series. But they 
can be parallel-connected, by criss¬ 
crossing the cables. 

And here, again, the vast extent of 
the ancient rock plays its stole. If the 
Navy utilises all of it, they will form 
a grid 150 miles wide and 140 miles 
long, covering almost the upper third 
of Wisconsin. Cables would intersect 
at six-mile intervals, with a transmitter 
at each intersection—perhaps 240 in 
all. The cables would be buried about 
6ft underground, to get the wires out 
of harm’s way. 

This is the Navy's schedule. It has 
already built one transmitting antenna, 
two crisscrossed cables of about 14 
miles each, near Clam Lake, Wis., in 
the Chequamegon National Forest— 
Federally owned land. The cables are 
strung on poles above ground with -a 
transmitting station at the intersection. 
This complex will be used for a test 
program “to develop and perfect tech¬ 
niques and devices for reducing in¬ 
duced electrical interference to non¬ 
interference levels.” 

If this initial test is successful, the 
Navy will move on to the next phase. 
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Carbon 

Controls 


Plessey potentiometers use a 
hot moulded carbon track 
construction giving extremely 
low electrical noise through¬ 
out a long, trouble-free life. 
Unit life expectancy is in the 
order of 9,000,000 cycles of 
rotation with a resistance 
change of no greater than 
1 %. 

The track consists of a 
phenolic moulding loaded 
with carefully controlled pro¬ 
portions of conducting car¬ 
bon filler providing superior 
power dissipation and tem¬ 
perature coefficient charac¬ 
teristics compared to carbon 
film types. 


Ganged potentiometers with 
track matching to within 1.6 
db are available for stereo¬ 
phonic equipment, test instru¬ 
ments and other applications. 
Plessey have a wide range of 
DEF Qualification Approved 
and commercial type controls 
including miniatures and 
standards, printed circuit and 
edge-driven, also miniature 
pre-sets and fully sealed units 
designed to meet the most 
stringent specifications. 

For further information please 
contact Professional Com¬ 
ponents Department, Ducon 
Condenser Pty. Ltd., Box 2 
P.O., Villawood, N.S.W., 2163. 




Type MP (customer) 


Type MP (dealer) 


Type G Mark 5a 


Type N Mark 2 


Type L Mark 2 
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PLESSEY 


Type M 




EC2 


Type ED 
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Melbourne 42 3921 
Brisbane 2 3287 


Ducon Division 
Plessey Components 
Box 2 PO Villawood NSW 2163 y... 

Telephone 720133 
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burying more and longer cables in the 
ground near Park Falls. Wis., south¬ 
east of Clam Lake, and conducting still 
more tests. If the Navy is convinced 
it has solved all the problems, it will 
go ahead and build the whole system. 
Althou^dl the Navy won’t say how 
much current will flow through the final 
system, the cables in the interference 
tests will handle several hundred am¬ 
peres. In previous pilot tests in an¬ 
other state, the large currents electri¬ 
fied fences, rang telephone bells, dis¬ 
rupted communications, and generally 
gave people the willies. 

Here are some of the problems the 
Navy will consider, from tie top down; 

Air Navigatioou Will Sanguine inter¬ 
fere with existing air navigation 
facilities? Very unlikely; most of them 
operate in much higher frequency 
ranges. 

Power lines. Here. Sanguine is def¬ 
initely a problem. The ELF signals of 
Sanguine — below lOOHz — could 
induce currents that would affect 60- 
Hz household electricity. Results might 
be flickering lights, TV picture hash, 
tripping circuit breakers. The solution 
is to convert to balanced power lines, 
which are much less susceptible to in¬ 
duced currents than unbalanced ones. 

Telephone lines. The currents that 
ring the telephone usually operate be¬ 
low lOOHz; those that carry voice 
transmissions operate roughly from 
200Hz to 3,OOOHz. Induced currents 
could ring the telephones when no one 
was calling, and cause buzzing and 
other noise to interfere with conversa¬ 
tion. 

The solution is one the Bell Tele¬ 
phone system has been using for years 
to rid its lines of unwanted current— 
installing neutralising transformers. 

Railwafy s^mals. Induced currents 
could turn signals on when no trains 
were coming or going, or turn the 
wrong ones on when they were. Fortu¬ 
nately, railways in the Sanguine area 
use mostly balanced circuits already. 

Metal fences. If a metal fence, with 
metal poles stuck in the ground, runs 
for any length — say a mile or more 
— parallel to a power line, it can 
carry an induced current, and may 
create a dangerous situation. The Navy 
will ask permission of the owner of 
any such fence to chop it into shorter 
segments, then hook it together again 
with insulating materials cutting the 
closed loop. 

Animal and plant life. Could under¬ 
ground currents endanger plants and 
animals? The Navy will explore San- 
^ine’s possible biological hazards, us¬ 
ing plants and animals native to the 
area. 

Cable televlskm. CATV, or cable 
television, uses a master antenna for a 
whole community, and feeds TV signals 
to homes of subscribers via cables sus¬ 
ceptible to induced currents. 

The solution appears simple. CATV 
systems employ booster amplifiers at 
various intervals. Interrupting the outer 
shield of the coaxial cable with capac¬ 
itor couplings at the amplifier stations, 
would break up the closed loops. 

The Navy is confident it can over¬ 
come these hurdles, and has planned 
to spend the next four years running 
tests to prove it. Then, and only then, 
will the world’s largest antenna be bur¬ 
ied, and come to life. (Condensed from 
“Popular Science,” September, 1969.) 


^EECH TRANSLATOR FOR DIVERS 


A speech synthesiser developed by British electronics engine¬ 
ers kills the "Donald Duck" effect which makes deep sea 
divers speaking in a helium atmosphere sound as though 
they have been neutered. 


The device, known as HUSTLE (Hel¬ 
ium Underwater Speech Translating 
Equipment), is important because it 
will permit clear and unambiguous 
communications with the surface; so 
vital now that divers are being called 
on to carry out increasingly complex 
tasks at ever greater depths. 

A helium-oxygen mixture is used for 
deep sea diving operations instead of 
the nitrogen-oxygen mixture of the 
normal atmosphere, to prevent “div¬ 
ers’ paralysis”. TTiis occurs when 
bubbles of nitrogen form in the body 
after a person who has been working 
in a compressed atmosphere returns 
too quickly to normal pressure. 

The speech distortion results from 
the fact that sound travels at twice 
the speed in helium as it does in air 
and consequently the resonant fre¬ 
quency of an air cavity is doubled 
when helium filled. But speech intelli¬ 
gence is imparted to the basic vocal 
chord vibration by a series of reson¬ 
ant cavities in the vocal tract and which 
are modified by the speaker. He 
thereby modulates the basic chord vib¬ 
ration, imparting to it what are termed 
formant frequencies. 

So in a helium atmosphere these 


each channel the selected harmonics 
are modulated according to the control 
signal amplitude. However, the filters 
used are in each case centred on a 
frequency only about half that of the 
filter in the corresponding channel. 
After the channel outputs have been 
summed, this results in the restoration 
of the formants 6r consonants to their 
proper place in the spectrum and the 
divers* speech sounds more normal. 

Work on this experimental prototype 
arose out of the B.B.C. program ‘To¬ 
morrow’s World,” where a team of re¬ 
searchers described their work on 
coders. As a result of the program, 
they bad a request from a diving com¬ 
pany to develop a unit which would 
unscramble divers’ speech. 

Development work since then has 
translated a large general purpose rack 
into a small experimental prototype 
unit, which it is claimed, offers a per¬ 
formance far in advance of anything 
yet available. 

Meanwhile, in the U.S.A., frequency 
transposition has been suggested as a 
means of aiding the very deaf. Dr 
James M. Pickett, Director, Sensory 
Communication Research Laboratory 
and Professor of Speech Communica¬ 
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formant frequencies are raised in 
pitch, their frequency distribution is 
spread and the result makes speech un¬ 
intelligible. However the fundamental 
frequency is unaltered as it is a mech¬ 
anical vibration of the vocal chords. 
It is also characteristic of the speaker 
and any speech processing must pre¬ 
serve its characteristic quality. 

So in the HUSTLE equipment this 
fundamental fr^uency is extracted and 
is used as a building block from which 
the resynthesised speech is built up. 

A continuous real time analysis is 
also i^rformed to extract the inform¬ 
ation imparted by the vocal tracts. The 
analysis is carried out by dividing the 
speech spectrum into 22 slices each 
300Hz wide by using filters. After this 
input bandpass filter, the signal is 
rectified to obtain the envelope. This 
resulting DC signal is lowpass filtered 
at 35Hz to smooth it, before being 
used to reshape the vocal chord 
vibration. 

The resulting signal is then applied 
to a set of synthesiser filters and in 


tion Research, Gallaudet College, 
thinks that by transposing speech in¬ 
formation in the middle and higher 
frequency ranges down to lower 
ranges, people with impaired hearing 
and severely deaf people can be con¬ 
siderably helped. 

In one experiment a transposer 
operated by sampling, storing and slow 
play back so as to restore the original 
time patterns of speech but dividing 
the original frequencies by two. With 
training on identification of transposed 
words, deaf pupils improved with 
practice but the training also improved 
their identification of normal non- 
transposed words to an even higher 
level of performance than for trans¬ 
posed words. 

Another transposer leaves the mid¬ 
frequencies unchanged and transposes 
only the higher frequencies. Tests 
with this transposer showed dramatic 
improvements in discrimination of 
fricative and stop consonants by pro- 
foimdly deaf children. 

(“Electronics Weekly,” 18/6/69.) D 
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Howto 

putabattery 

in its place 

Silver is the Eveready low-priced battery for torches and 
transistors used occasionally. 

Red is the Eveready medium-priced battery for transistors, 
torches and appliances used frequently. 

Gold is Eveready’s new alkaline battery. Gives up to—10 times 
more service in toys; 7 times in industrial torch use; 6 times in 
cameras; 5 in tape recorders and record players: 4 times in flash 
guns and 3-4 times in transistors. 



SILVER RED GOLD 

3 1 1 BATTERIES Products of Eveready' & Union Carbide' are registered Trade Marks E121R 
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“TOUCH-AND-READ” PROBE 
SIMPLIFIES LOGIC CHECKS 


A Hewlett-Packard "touch and read" logic probe clearly 
signals the presence of nanosecond pulses and indicates logic 
levels in TTL and DTL integrated-circuit logic networks. 


In checking out integrated logic cir¬ 
cuits, voltmeters and oscilloscopes are 
indispensable for measuring logic levels 
and observing pulse shapes. However, 
now that 1C logic threshold voltages 
and switching characteristics are be¬ 
coming standardised, the checkout prob¬ 
lem often reduces to questions like “Is 
the voltage on this logic line in the 
hi^ state or is it in the low state?” or 
“Are pulses present on the line?” In 
these cases the voltmeter and the oscil¬ 
loscope give more information than is 
wanted. What’s more, an oscilloscope 
requires several adjustments to display 
pulses, and it may also require a view¬ 
ing hood, if the pulses are narrow and 
widely spaced. A better instrument 
for checking IC logic would be a small 
one which would clearly indicate levels 
and pulses, even single narrow pulses, 
and wouldn’t require the user to shift 
his eyes from his circuit. Triggering 
should be automatic, without slope or 
level adjustments. 

From these considerations came the 
idea for the Model 10525A Logic 
Probe. The probe is an inexpensive 
logic-signal-tracing instrument com¬ 
patible with TTL and DTL integrated 
circuits which account for the major¬ 
ity of new logic design. Mounted near 
the tip of the probe is an indicator 
lamp which flashes on for 0.1 second 
when a positive pulse occurs on the line 
being probed, extin^ishes for 0.1 
second when a negative pulse occurs. 


BELOW: The probers lamp 
lights when the probe touches a 
high logic level or open circuit, 
turns off for a low level, and 
glows dimly for a pulse train. 
Pulses between 25nS and OJS 
are stretched to turn the lamp 
on (positive pulse) or off (neg¬ 
ative pulse) for a full OJS 

RIGHT: Inside the probe are 22 
discrete elements and an inte¬ 
grated circuit. 


glows brigihtly for a high logic state or 
an open circuit, turns off for a low 
logic state, and glows at partial bright¬ 
ness for pulse trains. Single pulses as 
narrow as 25 nanoseconds will trigger 
the probe. 

To see whether the probe would be 
useful to logic designers, several proto¬ 
types were built and made available in 
the H-P laboratory. The response was 
enthusiastic; all of the probes were 
soon in constant use. There seems to 
be no doubt that the probe fills a need 
in the development and trouble-shoot¬ 
ing of logic networks. 

For operation, the probe requires a 
source of five volts and a ground re¬ 
turn. Usually the probe can simply be' 
clipped into the supply and ground 
fuses of the circuit being tested. A 
small laboratory power supply and a 
ground jumper may also be used. 

One way to use the probe is to oper¬ 
ate a logic circuit at its normal clock 


rate and probe from point to point, 
checking for the presence of timely 
pulses such as clock, reset, start, count, 
shift, transfer, and so on. This gives a 
quick indication of any sections of the 
circuit which are not operating. A sec¬ 
ond technique, which is especially use¬ 
ful in serial arithmetic units and other 
sequential machines, is to replace a 
unit’s internal clock generator with a 
slow external pulse generator which 
produces approximately one pulse per 
second. Then single pulses and state 
changes can be observed in real time 
with one or more logic probes. (Mul¬ 
tiple probes are especially helpful for 
observing timing relationships.) These 
real-time observations, and the ease 
with which the probe’s indications can 
be interpreted, usually give an experi¬ 
enced designer a strong intuitive feel¬ 
ing for what a logic network is actually 
doing. 

Inside the probe is a logic board 
containing 22 discrete components and 
an integrated circuit. The probe has 
an input protection circuit which will 
withstand overloads as high as -I-200V. 
The input circuit is followed by a high- 
impedance input amplifier wlhich sets 
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the input threshold at -f 1.4V with re¬ 
spect to the probe’s ground lead. This 
is compatible with TTL, DTL and some 
other types of logic (but not ECL). 
Non-linear negative feedback prevents 
saturation and enhances the switching 
speed of the input amplifier. Two pulse 
stretchers follow the input amplifier; 
one triggers on incoming positive pulses 
and the other on incoming negative 
pulses. Each stretcher is a monostable 
multi-vibrator formed by cross-con¬ 
necting two NAND gates. When one 
multivibrator is stretching, the other 
acts as an inverting amplifier. The 
second stretcher controls the lamp 
driver. (“Hewlett-Packard Journal,” 
June, 1969.) p 
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The day anyone can 
deliver me SCR’s and 
diodes straiglit away 
I’ll give an order.^^ 


Start writing! 

STC and NEC have combined in an 
exclusive marketing agreement to 
provide them all by the plane-load! 
Ready now for delivery, 

Silicon controlled rectifiers, aval¬ 
anche reflectors, TRIAC's, DIAC's 
and unijunction transistors are in¬ 
cluded. The complete and widely 
accepted range of NEC SCR's and 
power diodes are immediately avail¬ 
able to you under this exclusive 
agreement. 

Additional information on new pro¬ 
ducts geared to the dynamic and 
competitive Japanese Power market, 
is also immediately available to you. 
Information on the 3000V 600 amp 
diodes and matching SCR's to a 
cheap reliable range of TRIAC's. 


Order now from STC, sole Aus¬ 
tralian market outlet. 

Call or telex (collect).your order direct to 
STC Components Division. 

Phone Sydney 602-1314, 602-1329, 
602-1369; Melbourne 480-1255; 
Brisbane 47-4311; Adelaide 51-3731; 
Perth 21-6461. Or telex Sydney 20328. 



For more details and free 
brochures fill in the coupon: 

Please send me information on 




NAME - — 


COMPANY 


ADDRESS... 



. ..POSTCODE..... 

Standard Telephones & Cables Pty. Limited 
Moorebank Avenue, Liverpool N.S.W. 2170 


ITT 


world-wide telecommunications and electronics 



U546A 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Magnetic card typewriter 

IBM Australia has introduced an electric typewriter which 
allows a secretary to record each page of her typing on a 
magnetic card. Called the IBM Magnetic Card Selectric Type¬ 
writer, it is expected to be particularly effective for work which 
requires frequent retyping of standard content material or con¬ 
stantly revised documents. The machine uses Mylar-based 
magnetic cards, identical in size to the punched cards widdy 
in use, each with a capacity of 5,000 typed characters. 

In use, a mametic card is inserted into a small console 
placed alongside me typewriter and a letter is typed on its 
standard keyboard. If a mistake is made while typing, the typist 
backspaces and then types over the error with the correct letter 
or word. The recording on the card is automatically corrected. 
Once the typing is completed, and all corrections have been 
recorded, the typist inserts a fresh piece of paper in the machine, 
presses a button, and a perfect copy is typed out at speeds of up 
to 180 words per minute. After copy has been typed, new words, 
lines or whole paragraphs can be inserted. Only the changes 
must be typed in, the remainder of the stored copy will type out 
automatically. 

Since each line or track on the card is easily correlated to 
the corresponding line on die typed page, the exact place 
where a change is to be made can be located in seconds by 
pressing a button and scanning the appropriate track. The 
magnetic card is prenumbered for filing convenience and may be 
stored for future reference or immediately used again to record 
and play back new material. 

Data system for Hovercraft 

An advanced data handling system will be used by Tracked 
Hovercraft Ltd. in the testing of a new Hovercraft initially 
capable of carrying 100 passengers at speeds of up to 250 mph. 
Experimental vehicles be tested on a 20-mile site near 
Cambridge, England, and test runs will be of short duration 
due to the high speeds. 

The data equipment, supplied by the British Aircraft Cor¬ 
poration’s Space and Instrumentation Group, will collect 432 
measurements sequentially from all parts of the craft at samp¬ 
ling rates up to 512 samples per second. The information so 
gathered wifi be converted into a continuous stream of digital 
data at a rate approaching a million bits per second. The 
information is transmitted in serial form and includes addresses, 
labels, and frame identification. The data will then be relayed 
over a UHF radio link to a base stotion where it will be 
recorded on magnetic tape and fed directly into a computer. 
The computer will process the information so that design 
engineers can receive the results of the trial in the shortest 
possible time. 

Seawolf missile 

The Marconi Company, Chelmsford, Essex, Endand, has 
been awarded a contract by the British Ministry of Defence 
to continue development work for the complete electronic 
system for Seawolf, a new generation of missile for the Royal 
Navy. Seawolf will be an advanced shipbome, point defence 
system with an anti-missile capability. Completely automatic in 
operation, it will have an extremely short reaction time and the 
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Students' satellite tracker 

Six British pre-university students, including one girl, design¬ 
ed and built this tracker aerial for weather salutes in 10 weeks 
for a cost of about $200. Designed to receive data from the 
weather satellites that continually pass in polar orbit over Brit¬ 
ain, it is code-named POINTER (Pre-university Orbital INforma* 
tk>n Tracker E 5 iuipment and Recorder.) The aerial, which can 
be controlled either manually or remotely, will traverse throU^ 
360 degrees of azimuth and vertically throu^ 190 degrees for 
horizon-to-horizon tracking. The control pand enabled the oper¬ 
ator to track the target with the aid of h^dphones, or to pre-set 
the controls so that the aerial follows the predicted orbit of the 
satellite. 


high degree of accuracy necessary to destroy a small and rapidly 
moving target. Once a target has been identified as hostffe, all 
phases of the launch and guidance sequence will be carried out 
automatically and without further manual control. 

Marconi is re^x>nsible for the complete electronic equip¬ 
ment of the missile ^tem, including surveillance radlars, target 
tracking radar, missUe gathering and guidiance television, data 
handling and display of equipment, and command guidance com¬ 
munications. The company is also responsible for all aspects 
of management and coordination of devel<»ment of the com¬ 
plete system. A major piait of the data handling equipment 
ts sub-contracted to Ferranti, and will be based on the Ferranti 
computer type FM1600B. The airframe and rocket motors for 
Seawolf are currently bein^ developed by the British Aircraft 
Corporation, and the launchmg system by Vickers. 

Post Office at CETIA 

Hie Australian Post Office is to be very actively engaged at 
the 1970 Natkmal Control, Electronics, Telecommunications, 
Instruments and Automation (CETIA) Program to he held in 
Melbourne from February 23 to 27, 1970. (See “Electronics 
Australia,” November, 1969, page 41.) Papers will be presented 
by the Post Office on the following subjects: Satellite communica¬ 
tions; Electronic switching exchanges; The flexibility of the Post 
Office telecommunications network; Remote control of radfo 
systems; Modem automatic mail handling equipment. 

Two major working delays by the Post Office will be 

? resented at the exhibition. Working demonstrations on several 
acets of important work at present being carried out in die 
Post Office research laboratories will form one display. The 
other will show the flexibility of the Post Office network in 
providing facilities for Australia’s business and indu^ry. Linked 
through the network to remote stations, the display will 
feature on-line demonstrations of terminal equipment. Operat¬ 
ional equipment will include: A time-sharing terminal giving 
access to a central computer; A magnetic tape encoder to 
record data on a computer magnetic tape; Data modems for 
connecting data processing equipment to the telephone network; 
Facsimile equipment for document transmission; A bank tdler 
terminal linked into a central comi>uter; An electrowrker for 
the transmission of handwritten material. 

SSB time signal ceases 

The experimental single-sideband time signal transmission 
from VNG Lyndhurst, Vic., on 20.5 and 25.5MHz has been term¬ 
inated. The normal double sideband transmissions are contin¬ 
uing with the following schedule: 0945-2130GMT, 4.5MHz; 
2245-2230GMT, 7.5MHz; 2145-0930GMT, 12MHz. Times of 
resumption of emission following the break for frequency change 
are approximate. 
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■pjESPITE the initial reservations felt by 
^ many people, particularly with refer¬ 
ence to servicing, the printed circuit is 
now firmly established in most types of 
electronic equipment, ranging from the 
incredibly cheap pocket radios that have 
flooded the country in recent years, to 
some of the most sophisticated profes¬ 
sional equipment available. Its origins lie 
in weaponry — a heritage unfortunately 
common to many good “electronic” ideas, 
but printed circuitry is, and indeed has 
been for some time, an attractive system 
for the amateur who constructs his own 
equipment, for it solves the mechanical 
problems of component mounting and 
eliminates the chores of wiring — as well 
as facilitating a neat and workmanlike job. 
For the amateur who has so far shied 
away from etching his own boards, a new 
system is now available, which is both 
economical and easy to use, yet with care, 
is capable of excellent results. Known as 
Cir-kit, the system utilises bakelite boards, 
similar to those used commercially, in con¬ 
junction with self-adhesive copper strip. 
This is l/16in or l/8in wide -7 easily cut 
with scissors or a model knife — and 
attaches to the boards rather like a piece 
of Sellotape. The adhesive is very efficient, 
although the bond is not quite as good as 
that on pre-laminated boards — which 
means that care is needed when soldering 
not to overheat the copper. However, any¬ 
one who is competent to solder a 
transistor or capacitor without causing 
damage should have no trouble, and the 
adhesive improves with aging, so that 
long-term stability is satisfactory. Layouts 
can normally be planned using the 
theoretical circuit diagram as a guide, and 
boards may be pre-punched or drilled 
according to requirements. With the pre¬ 
punched board, the strip can either be 
laid over the holes, and then punched 
through with a small drill or a watch¬ 
maker’s screwdriver, or it can be laid 
alongside the holes and component leads 
are inserted through the board, folded 
over and soldered (see photo). The former 
method permits a more compact layout. 

A few tips on planning layouts. Always 
be sure that the component spaces you 
allocate are adequate — it is preferable 
to purchase the bits before embarking on 
this task, although capacitors are avail¬ 
able in literally dozens of shapes for 
board mounting and resistors are more or 
less of standard size, dependent on ratings. 
Avoid siting adjacently on to your layout 
components which are in different stages 
—as this can lead to instability. If 
instability does occur, of course, Clr-kit 
does permit alterations to be made, 
although it is as well to investigate the 
problem before redesigning sections of the 
board for it may not prove necessary. 

The excellence of the system, however, 
lies in its versatility, for it enables the 
home constructor to produce a wiring 
board on a one-off basis for most of the 
circuits described in this and other 
journals, and while it will no doubt en¬ 
courage many to “try their hand,” it will 
also enable many who already build their 
own equipment to achieve neater, more 
reliable results with a minimum of fuss. 

AVAILABLE ALL LEADIHG 
RADIO HOUSES. 



INSTANT CIRCUITS 


A new method of making component boards 
using self-adhesive copper strip. 




ZEPHYR PRODUCTS PTY. LTD 

70 BATESFORD ROAD. CHADSTQNE. VICTORIA—^FHONE 56-7231 

mWIFACTUKRS Of RADIO & aECTHai HHIIPMEIIT & COWOmilTS 
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Commercial broadcasting 

The Postmaster-General’s Department has 
received only one application for a licence 
to operate a commercial broadcasting 
station at Alice Springs. The application, 
from Alice Springs Commercial Broad¬ 
casters Pty. Ltd., has been referred to the 
Australian Broadcasting Control Board 
which will hold a pubhc Inquiry into the 
application on a date to be announced. 

Opera on cassette 

A full-length opera on stereo cassette 
is being marketed in the U.S.A. by Ampex 
Stereo Tapes. The opera is the London 
recording of Verdi’s “La Traviata’* feat¬ 
uring Pilar Lorengiar, Giacomo AragaM 
and Dietrich Fischer-EWesfcau. The per¬ 
formance is approximately two hours 
long, and is contained on two stereo 
cassettes packed in a simulated leather 
grained case. Other operas to be released 
m two or three cassette packages will 
include Puccini’s “Tosca” and “La 
Boheme’’ and Donizetti’s “Daughter of the 
Regiment.’’ 



Automatic message and data 


A low-cost automatic 
message and data dis¬ 
tributor, originally con¬ 
ceived by the Depart¬ 
ment of Civil Aviation, 
is being manufactured 
by Philips Telecom¬ 
munications of Aus¬ 
tralia Ltd. D.C.A.’s 
prototype unit was in¬ 
stalled at Sydney Air¬ 
port in 1968, and is 
currently handling the 
distribution of all local 
teleprinter traffic. The 
Philips unit, which uses 
290 integrated circuits, 
is expected to have 
wider application for 
data distribution be¬ 
cause of its cost and 
compactness. The 

equipment has been submitted for type gineer, Mr K. Hauser (right), and engin* 
approval for use over P.M.G. network, eering assistant, Mr E. van Wegen, dis- 
The photograph shows development en- cussing the operation of the unit. 



Data service centre in Perth 

A data service centre, aimed specffic- 
ally at providing a technical and scienr 
tffic data processing service, was opened 
recently in Perth, W.A., by IBM Austra¬ 
lia. The centre is equipped with an IBM 
1130 system and ready-made “pacldage’’ 
programs. These are sets of computer 
instructions, pre-written by expert pro¬ 
grammers, and ready for feeding to the 
computer with any of. the standard engine¬ 
ering calculations which they are des^ned 
to handle. This requires a minimum of 
local programmer intervention and little 
effort on the part of engineers who sub¬ 
mit the calculations. An experienced 
systems engineer and programmer is on 
hand to assist users with application 
problems and with the running of the 
computer. (IBM Australia Ltd., 159 Ade¬ 
laide Terrace, Perth, W.A. bOCK).) 

lillllllllillllllllltllllllllltlllllllllllMII 

Black Arrow electronics 

This thermal vacuum space chamber, 
which simulates orbital conditions, is bemg 
used to test electronic equipment for 
Britain’s Black Arrow X-3 satellite at the 
GEC-AEI development establishment at 


Portsmouth, Englnad. The Black Arrow 
X-3 technological satellite is one of a series 
to be laundbed from Woomera, South 
Australia, in 1971, using the all-British 
Black Arrow launcher. The main purpose 
of the spacecraft is to test various sub¬ 
systems for use in later satellites, includina 
a PCM telemetry system, power supply 
equipment, thermal control surfaces and 
solar cell assemblies. It will also be used 
to determine the micrometeoroid flux in 
the earth’s outer atmosphere using a 
counter developed by the University of 
Birmingham. 
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10KV thyristor 

Hitachi has developed a lOKV 400A 
silicon thyristor, type CH99, which is 
believed' to be the largest in capacity in 
the world. It is expected to find wide 
application with heavy electrical machin¬ 
ery and can be used for solid-state circuit 
interrupters and for high tension static 
converters. The company has applied for 
patents in the U.S.A. and other major 
industrial countries for the thyristor and 
for similar products — a lOKV 600A 
rectifier diow, type GDI, and a 2.5KV 
1.6KA thyristor, type CAOl. (Hitachi Ltd., 
Nippon Building, Ohte-machi, Chiyoda-ku, 
Tol^o, Japan.) 

Dual-role studio 

An RCA colour television studio, 
scheduled for installation this year at 
Southern Illinois University, Edwardsville, 
will perform a dual role as a laboraftoiy 
for teaching broadcasting techniques and 
as a production centre tor TV programs. 
The studk) system will be capable of 
producing “live,’» filmed or tape-recorded 
prc^rams, all in full colour. Students pre¬ 
paring for careers in television and relat¬ 
ed fields will operate cameras, recorders 
and other ^uipment as part of their 
practical training. In addition to instruc¬ 
tional programs for use on the campus, 
the new facility will produce and record 
cultural and educational programs for 
distribution through syndicates and indi¬ 
vidual stations. 


Reactor monitor 

If the fissionable particles in a nuclear 
reactor bunch up rather than follow the 
flux paths predicted for them, a dangerous 
rise in radiation level could occur within 
the reactor core. To guard against such a 
development, an in-core miniature detec¬ 
tor, control and readout system has been 
designed and developed bv nuclear engi¬ 
neers of the Lockheed-Georgia Co., 
Marietta, Ga., U.S.A. It is a major com¬ 
ponent of the flux monitoring system beh^ 
installed by Teleflex Corporation in 
nuclear electric power plants built by West- 
inghouse Corporation. The flux mapping 
system consists of several nuclear detec¬ 
tors which sense the radiation inside the 
core of the reactor. Solid state logic 
circuits and digital readouts are incorpor¬ 
ated in the design. 

Apollo sites 

The National Aeronautics and Space 
Adtaiinistration (NASA) has selected nine 
tentative moon landing sites for Apollo 
missions after Apollo 12. The sites are 
selected primarily on the basis of scien¬ 
tific interest. NASA plans call for a total 
of 10 manned lunar landing missions 
beginning with Apollo 11 which was suc¬ 
cessfully accompl^ed in July. The select¬ 
ed sit^ are: Fra Mauro; Rima Bode H; 
Littrow; Censorinus (north-west); Tydio 
(north rim); Copernicus; De^artes; Mar¬ 
ius Hills; Hadley Apennines. 
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Neutron therapy equipment for cancer treatment 


The first of a new type of equipment 
harnessing neutrons for cancer treatment 
is due to be installed at the Christtie 
Hospital, Manchester, England, in August, 
1970. Encouraging results from pilot trials 
have indicated that, in certain types of 
cancer, neutrcm beams offer some advant¬ 
ages over other forms of treatment. In 
1967, the Services Electronics Research 
Laboratory (S.E.R.L.) of the Ministry of 
Defence showed the feasibility of a neu¬ 
tron tube having a neutron output at least 
ten times that of their existing tubes and 
sufficient for a hospital therap)r machine. 
Following this, EHiott-Automation Radar 
Systems Ltd. submitted a proposal for the 
development of a neutron therapy equip¬ 
ment using the S.E.R.L. neutron source 
tube and suitable for routine clinical use 
in hospitals. 

Development of the neutron tube at 
S.E.R.L. i& at an advanced stage, several 
prototypes having already been made and 


satisfactorily operated at outiJuts 
approaching a million million neutrons per 
second. Design of the equipment has been 
substantially completed and manufacture 
of the prototype has been started. In this 
equipment, kiiown as the Hiletron, the 
neutron source is housed in a neutron 
shield throu^ which the beam is extracted. 
A series of mterchangeable applicators de¬ 
termine the size of the beam, the appro¬ 
priate one being inserted into the shield. 

The head unit — comprising the neu¬ 
tron source, shield and applicator — is 
mounted on a rotating structure so that, 
in oonjunotion with w treatment table, 
fully isocentric movements are available 
for easy and accurate alignment of the 
tumour in the neutron beam. In addition 
to the Hiletron to be installed in the 
Christie Hospital, a second unit has been 
ordered for installation in anoffier major 
hospital. (Neutron Division, Eliott-Auto- 
maticMi Radar Systems Ltd., Elstree Way, 
Borehamwood, Herts., England.) 
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drop a subde hint this Christmas 


Don't go into details ~ we do that for you when you fill in the coupon — idly mention 
how much safer a Scope iron is — you know the sort of thing — low voltage operation — 

approved transformer — - --- --and don't forget 

the Economy angle — Scope won't let you waste money — you get heat only when and 
where you want it - no expensive heating element to replace — the small copper bit 
lasts longer and costs so little. 


IRH 

COMPONENTS 

PTY LIMITED 


The Components Divistot) of IRH Industries Liinited 


THE CRESCENT. KINGSGROVE, N.S.W. 2208. PHONE 50 0111 (7^ 


INTERSTATE TELEPHONES 

MELB. VIC. 489.1088 BRIS. OLD. 2.1391 
HOB. TAS. 34.2811 PERTH W.A. 8.2271 
LAUN. TAS. 22.844 ADEL. S.A. 23.1971 


AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND 
HARDWARE STORES — THE FULL GUAR 
ANTEE APPLIES 

ONLY WHEN THE IRON IS USED WITH 
THE APPROVED SCOPE' TRANSFORMER. 
MANUFACTURED BY 
NATRONICS PTY. LTD. 



VOTED FIRST BY A HOST 
OF SATISFIED USERS. 


PleSS© Post free illustrated SCOPE literature 
NAME_ 


ADDRESS_ 

CITY_POSTCODE 
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Smaller IBM computer 

A moderate<cost comiHiter system, 
designed by the U.S. parent company 
especially for small businesses, was an¬ 
nounced recently by IBM Australia Ltd. 
Called IBM System/3, the system r^uires 
only 150 square feet of floor space, is easy 
to program and operate, and h the lowest 
pri^ card data processing system in the 
IBM product line. The system uses a 



new punched card that is less than half 
the size of present 80-column cards but 
bolds 20 per cent more information. Disc 
stor^e for the System/3, up to 9.8 
million bytes of information, is housed in 
a built-in sUding drawer. The unit can 
hold up to four 14m disc cartridges like 
the one ^own. Access time to any 
specific data on the discs averatges 250mS. 
A printer keyboard may be used instead 
of the data entry keyboard (pictured) for 
placing infonnation into the system and 
for providing additional printing capacity. 

Half-mile long accelerator 

A half-mile long 800MeV proton linear 
accelerator is being built in New Mexico 
by the University of California, U.S.A. 
Known as the Los Alamos Meson Physics 
Facility (LAMPF), it will produce more 
than ten times the beam energy of any 
installation of this type now in operation. 
With an average current of 1mA, the 
highly intense proton beam will produce 
enormous quantities of pi and mu mesons. 


Over 100 Varian Vaclon pumps, each 
rated at a speed of 600 litres per second, 
will be mounted along the accelerator's 
drift tube to provide long term ultrah^ 
vacuum. The pumping system will provide 
a working vacuum of less than 10^ of 
atmospheric pressure. 


OT.C. annual report 

The Overseas Telecommunications 
Commission (Australia) handled a record 
amount of traffic during the year ended 
March 31, 1969. Compared with the previ¬ 
ous year, international telephone traffic to 
and from Australia increased by 32.2 per 
cent, telex by 34.5 per cent, leased ser¬ 
vices by 15.2 per cent, and telegraph by 
4 per cent. O.T.C. is pursuing a $56 mil¬ 
lion five-year capital Works program to 
provide the additional facilities needed to 
cope with the growth in traffic which, on 
present indications, will necessitate the 
doubling of capacity every three or four 
years. • 

The year marked the introduction by 
O.T.C. to Australia of a commercial inter¬ 
national satellite television service, a total 
of 29 programs being received during the 
year. Among other innovations were the 
mtroduction of a fully automatic telex 
service to Britain with a one-minute mini¬ 
mum charge and reductions in tele3t rates 
to mmy other countries. A station-to- 
station telephone service was introduced 
with reduced rates to Canada and the 
U.S,A. A new message relay system which 
uses con^iuters and CRT display keyboard 
units for handling international telegrams 
was brought into service in February this 
year. 

Translator station 

The Postmaster General has approved 
the issue of a licence to TVT-6, the 
Hobart commercial television station, per¬ 
mitting it to establish a translator station 
on one of the hills surrounding the town 
of Strathgordon. It is anticipated that very 
good reception will be available in the 
township, which is expected to have a 
population of some 2,000 by June, 1970. 
The matter of a national translator from 
the same site is under discussion between 
the Post Office and the Australian Broads 
casting Commission. 


Testing spacecraft 

Aerospace films are testing new space¬ 
craft in chambers that simultaneously sub¬ 
ject hardware to the forces of heat, cold, 
radiation, vacuum, vibration and other 
conditions. A senior research engineer at 
Lockheed Missiles and Space Co., Sunny¬ 
vale, Calif., U.S.A., William L. Tierney, 


has described how an effect called ''syn¬ 
ergism” can set in when a space vehicle 
is subjected to mai^ adverse conditions 
at the same time. Synergism is what hap- 
pras when the sum of two conditions 
taken together is greater than the two con¬ 
ditions taken separately. 

"For example, some electrical parts 
passed a vibration test and a vacuum 
test,” Tierney said, "but when tested sim¬ 
ultaneously under vibration and vacuum, 
the parts failed.” Sometimes the reveme 
can occur, he said. Some plastic material 
being tested for uses in space fared rather 
badly in individual tests but got better 
results when tested under several space 
conditions at once. The Lockheed 
eng^i^r said this sort of discovery is an 
exciting stimulant to experimentation, but 
it also poses puzzles that must be solved if 
engineering excellence is to be attained in 
future space efforts. 


Lightweight alloys 

New lightweight fabrkable alloys are 
being invesrigated by metallurgists at Lock- 
heedT Missiles and Space Co., Palo Alto, 
California, U.S.A. Suited for both tension- 
critical and compression-critical structural 
applications, three series of beryUium- 
aluminium-magnesium alloy extrusions 
have been produced for evaltiatkm. Tests 
are tmder way to determine the effect of 
pressma and extrusion vari£d)les on the 
strragth and ductili^ of these alloys and 
to provide materim for tensile and 
notched-tensile fatigue tests. According to 
the company, these alloys have a higher 
tensile strength/density ratio than any 
commercially available metals or alloys, 
and should give si^iificant structural 
weight savings for missiles, spacecraft and 
conventional aircraft. 


Photochromic displays 

Coming Glass Works, in the U.S.A., is 
experim^ting with the use of photo- 
chromic glasses for computer storage and 
display components. Photochromic glasses 
are normally transparent, but darken when 
exposed to ultraviolet fijght. When re¬ 
moved from the ultraviolet l^t source, 
they become clear again. IHiis unique 
property stems from tiny ci^stallites of 
silver mlides in their compositimi. 

Coming scientists have shown that these 
glasses fulfil the basic requirements for 
computer storai^ and display components. 
They say that the functions of writine, 
reading and erasing on the glasses are all 
feasible. Information is written on the 
glass by a beam of ultraviolet light. In¬ 
formation so written will remain lemble 
for some time. Erasing is effected by 
using light of a different wavelength. 
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Shipping! line communications 

A method of transmitting information across the world via 
the normal international tdepnone network at the very fast rate 
of 6,000 characters a minute has been developed by the British 
Post Office. The system was developed as a result of a require¬ 
ment of the P & O Lines shippii^ company to keep its offices in 
London, Sydney and San Francisco iniormed on the day-to-day 
world booking position in the company's 250 ships. Formerly, the 
information was obtained on an individual inquiry basis, using 
the relatively expensive telex system. Now infonnation relating 
to the overall booking position is encoded and sent in one short 
session once a day. 

The answer to the company's problem was supplied by 
National Cash Register Company (NCR) who were able to supply 
an encoder unit that converts words and numbers into characters 
on a magnetic tape, and feed the information over a public tele¬ 
phone line to a receiver unit in the overseas offices. A series of 
experiments followed, to iron out problenas associated with trans¬ 
mitting coded infonnation oyer long distances. These tests were 
concluded in early Septraber, and P & O put its system into 
operation diortiy after. 


This NCR tape recorder, installed at F dc O Lines of 
Australia Fty, Ltd., Sydney, was used in the recent 
communication tests. 


ELECTRONICS Australia, December, 7969 
















World’s most efficient pot core'^ assembly... Milliard 

vlnKor 



gives you 50% saving in assembly and test times 


# Precise inductance without core grinding 

# Inductance adjustment range of ±7% 

# Setting accuracy of 0.02% 

# Long term stability of 0.1% 

# Easy assembly 

# Single hole or printed circuit mounting 


• For inductors in use up 

to 300kHz where very high Q 
values are required 


• For inductors in use 
between 300kHz and 2 MHz 

• For inductors in use 
between 1.5MHz and 15MHz 

Contact your local Mullard office for full 
information on Vinkor electrical and 
mechanical parameters, accessories and 
housings. 


Series 

ref; 


LA2700 


18 

21 

) 25 

) 30 

35 

LA2000 45 


LA2500 


LA2400 


LA2300 


LA2200 


LA2100 


Core 

size 


LA3100 

36 


BIO grade; Blue range 


EC. 


LA37M 


LA3509 

18 


LA3400 

22 


LA3300 

26 


Hot iU® 

Frequency in Hertz 


SIZES AND 

FREQUENCY 

RANGES... 

...10 to 45mm, 1kHz to 15MHz 


Four standard ranges of Mullard Vinkor 
Pot cores for high quality inductor 
applications are available from which 
you will be able to select the most suitable 
Vinkor for your application. 

• For inductors In use up 
to 800kHz 




Mullard-Australia Pty. Ltd. 

35-43 Clarence Street. Sydney, N.S.W., 2000. Phone: 29 2006 • 123-129 Victoria Pde., 
Collingwood, VIC., 3066. Phone: 41 6644 • St. Paul's T’ce. and .Light St., Bowen 
Hills, QLD., 4006. Phone: 515151 • 579 Murray St., Perth, W.A., 6000. Phone 
21 2561 • Medhurst Wholesale Ltd., Hobart, Launceston, Burnie, TASMANIA. 

Associated with MULLARD LTD., LONDON M233 
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Information retrieval 



BLBCTRONICS 


Seven centres of the U.S. National Aero> 
nautics and Space Administration (NASA) 
now use a Lockheed quick-retrieval infor¬ 
mation system. C^ed RECON, the 
system gives scientists axid officials access 
to a file of space data and other scientific 
information stored in a central computer. 
RECON permits an untrained user to sit 
down at a terminal and unearth the 
information he needs from the data file. 


E.C.G.s by telephone 

A system to transmit electro-cardio¬ 
grams by telephone is being investigated 
for the Broussais Hospital in Paris, 
France, by Thomson-Medical-Telco, 
a subsidiary of Thomson-Brandt. Hie 
need is to provide a fast link between 
patient and doctor where hospital con¬ 
sultation is impractical. The system uses a 
telephone link between the patient and a 
monitoring device in the cardio-vascular 
centre. The electro-cardiographic (E.C.G.) 
signal is presented on appliances such as 
oscilloscopes, cardio-tacheometers, or 
graph recording instruments operated by 
a ^oup of specialists. 

To mat^ the characteristics of 
the telephone line, the E.C.G. signal is 

IIIIIIUIUIIIIIilUIIIIMlilllllllUiiilil 

Penrith TV factory 


Workers on the production line 
at the new Matsushita plant at 
Penrith, near Sydney, install com¬ 
ponents in chassis for National 
television receivers, (See **Elec¬ 
tronics Australia/* October, 1969, 
page 15L) 


often in a matter of seconds or minutes. 
A video screen on the terminal displays 
the titles, authors, dates and oth^ parti¬ 
culars about previous research papers in 
the fields of interest Here, Lc^kheed 
scientist Dr Roger K. Summit demon¬ 
strates a terminal with the Lockheed tech¬ 
nical library in the background. (Fish 
Eye lens photograph). 


frequency-modulated on a eerier fre¬ 
quency close to that of the spectrum of 
die human voice. The operation 
is straightforward, since it consists of con¬ 
necting a “black box“ at the patent’s 
end, provided with an instrument to call 
the cardio-vascular centre. At the hospi¬ 
tal, the instrument is permanently 
connected to a suitable switcNmard. 

Emergency light 

A lamp that switches on automatically 
in a power failure is being manufactured 
^ Alkaline Batteries Ltd. of the U.K. 
Fixed to a wall by a bracket and con¬ 
nected to the mains supply, the lamp is 
held by a solenoid lock while mains cur¬ 
rent is flowing. If the mains fail, the laii^ 
comes on automatically and the solenoid 
lock is released so that the lamp can be 
removed an^ carried where necessary. 
Powered by a nickel-cadinium alkalme 
battery, it will provide light for two hours. 
When replaced in the bracket, the battery 
is re-charged in about five days, but 75 
per cent <» full charge is achieved in three 
days. Inquiries to the Australian associate 
company. Alkaline Batteries (Aust.) Pty. 
Ltd., 6 Marigold Street, Revesby, N.S.W. 
2212. 

Local radio in the U.K. 

The B.B.C. has been authorised to pro¬ 
ceed with a general service of local radio 
following the success of a trial local radio 
scheme put into o^ration in 1968. (See 
“Electronics Australia,** June, 1968, page 
21.) In addition to the eight stations 
already in operation, the B.B.C. intends to 
bring a further 12 stations into service by 
about September, 1970. Over the subse¬ 
quent four years 20 more, inciuding 
stations in Scotland and Wales, will lk>l- 
low. The local station managers will be 
guided by Local Radio Cotmcils to be 
appointed by the Postmaster-General in 
consultation with the B.B.C. 

The British Government has recognised 
that the B.B.C. will need more money to 
provide local radib and to continue to 
play a leading role in musical patronage. 
To provide the necessary finance for me 
B.B.C., the Govermnent has decided to 
increase the combined TV and radio lic¬ 
ence fee from £.6 to £6/10/ on April 1, 
1971. The sound-only fee will be abolished 
at the same time. 


you may 

HEAR 

abmU 

QUAD 

nmt 

HEAR 

QUAD 

for yourself! 


If you have heard QUAD, 
you know what we are 
talking about. If you have 
only heard about QUAD 
let us at U.R.D. show you, 
tell you, demonstrate to 
you what Hi-Fi stereo is 
really all about. 

Drop into our showroom and 
experience the sound of the 
best equipment in the world. 
Or send us the coupon below 
so we can post you a compre¬ 
hensive brochure on QUAD 
giving you all the 


- SHOP 32, ASH STREET, 

I ANGEL ARCADE, 
SYDNEY. 

■ Telephone 2S.3718, 

I Please forward me all avail 
^ able literature on QUAD. 

H Name . 

H Address .... 

I . 
























There are many occasions in the 
home when the full brilliance of the 
li^ts is not required: when watching 
revision, listenmg to music or jmt 
plain relaxing and of course, at parties 
when the lights can be dimmed “way 
down low.” A light dimmer such as 
the Vari-light can be used to advantage 
in bedrooms so that lights may be left 
on at low level; a particularly useful 
facility when children are sick or for 
those who are nervous in a completely 
darkened room. If for these, or any 
other reasons, you wish to control 
domestic light levels, the Vari-light is 
the answer. 

Externally, the Vari-light appears as 
a mains power point surround with a 
blank face and a knob in the centre. 
Inside, it contains a standard Triac 
light dimmer circuit which will control 
incandescent lamp loads uip to 300 
watts. The circuit is very similar to 
that featured in the article on the 
Vari-watt power controller which was 
published in the January, 1966, issue 
of “Electronics Australia.” (File No. 
2/PC/4.) 

For readers who may be unfamiliar 
with the operating principles of light 
dimmers using Triacs, the following 
explanation should be helpful. The 
heart of the Vari-light is a Triac. a 
silicon AC control device, ori^^ly 
developed by General Electric of 
U.S.A. It is closely related to the 
thyristor and is triggered into conduc¬ 
tion by a gate signal in the same way 
as the thyristor. For the purpose of 
this explanation, a Triac can be con¬ 
sidered as a pair of thyristors connect¬ 
ed in inverse parallel with a common 
case and common gate electrode. 

In essence, the Triac is a bidirec¬ 
tional switch which after being trig¬ 
gered into conduction, stays “on^* until 
the supply voltage decreases to zero or 
reverses m polarity, when it turns off 
and can be switched on again. Used 
with AC, a Triac can be triggered into 
conduction at any point on either half 
cycle by a low voltage signal of either 
polarity applied between the gate elec¬ 
trode and terminal 1 (anode 1). Note 
that, since the Triac is a bidirectional 
device it has no anode or cathode as 
such. The two end terminals are nor¬ 
mally referred to as “anode 1” and 
“anode 2” or “terminal 1” and “termi¬ 
nal 2.” 
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The VARI-LIGHT... 

ing to suit 

your mood 

By LEO SIMPSON 



Has your wife ever said to you, would like to dim the 
room lights sometimes." If so, then here is the Vari- 
light, an unobtrusive wall mounting control to make a 
room bright or dim — or any level in between. 


(Reference: “Keeping Up With 

Semiconductors” Electronics Australia, 
November, 1966. Reprints available. 
File No. 8/KS/4.) 

As the Triac is a switching device 
Which is either fully conducting or 
“off,” the only means by which it can 
be used to obtain variable control of 
power is to use it as a very rapid 
switch which closes for variable peri¬ 
ods of time during each half-cycle of 
the AC voltage waveform—'by adjust¬ 
ing the instant during the half-cycle 
when it triggers into conduction. 

While there are many ^methods of 
varying the triggering point of a Triac, 
the most satisfactory one is known as 
“phase control.” This involves applying 
to the gate electrode a sharp pulse 
of current whose phase, relative to the 
AC waveform, can be varied. This is 
done by means of a ca^citor which 
is charged while the Triac is in the 
non-conducting state. The time the 



A basic Triac control circuit 
which serves to illustrate the 
principles involved. 


1ST TRIGGER 



Waveform showing the cause of 
hysteresis: the drop in voltage 
across the capacitor when the 
Triac fires. 


capacitor takes to charge will depend 
on its size, the resistance in series with 
it and the voltage supplied to it. 

Figure 1 shows a basic Triac light 
control circuit employing phase con¬ 
trol. In this circuit the capacitor and 
the charging voltage (240VAC) are 
constant and the triggering point of the 
Triac is varied by adjusting the re¬ 
sistance of the rheostat. The capaci¬ 
tor’s charge is delivered to the gate 
of the Triac via a voltage sensitive 
device which conducts only when the 
voltage across it reaches a cer¬ 
tain value. The voltage sensitive de¬ 
vice used here is called a Diac, a 
three-layer symmetrical breakdown di¬ 
ode which is an open-circuit imtil the 
applied voltage rises to breakdown 
rating, whereupon it breaks down to a 
negative resistance. The breakdown 
voltage for Diacs is generally of the 
order of 30V in either direction, i.e., 
they are bi-directional devices. 



Figure 2 

Waveforms applied td the lamp 
at various power levels. The 
dotted line shows the mains vol¬ 
tage, the solid line that applied 
to the load. 
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Rear view of the finished unit. The choke is lying horizontally below 
the pot., the Triac (in plastic tape) is to the right, and the Diac in 
the top right corner. (See also page 43.) 
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Dimensions and hole positions for the metal plate on which the 
components are assembled. Aluminium in 22g or 24g would be a suit¬ 
able material. It is mounted on the blank face-plate. 



The main circuit, showing its connection to the existing lighting cir¬ 
cuit. The IM resistor should be adjusted to give the greatest range 
of control. Additional interference suppression wiring and components 
are shown dotted. 


Figure 2 shows the waveform that 
is applied to the lamp at different power 
levels. The dotted sine wave represents 
the mains voltage. Figure 2(a) shows 
the Triac firing late in each half-cycle 
which corresponds to a low level of 
power. Similarly, figure 2(b) shows the 
waveform at half-power operation and 
figure 2(c) shows (he waveform at a 
high power level where the Triac is 
firing early in each half-cycle. 

Although a simple light dimmer can 
be constructed using the components 
shown in figure 1, additional compon¬ 
ents are added to this to reduce hystere^ 
sis effects, extend the effective control 
range of the rheostat, and suppress 
radio-frequency interference. 

When applied to light dimmers, the 
term hystersis refers to a difference in 
the rheostat setting at which the light 
initially turns on and the setting at 
which it is extinguished. With 
the simple circuit in Figure 1 
the rheostat may have to be turned 
through 30 to 40 per cent of its rota¬ 
tion before the lamp begins to glow 
and at this initial setting the lamp will 
be quite bright. The rheostat has to 
be turned back to a much lower setting 
to extinguish the lamp. 

Besides ^ving a poor control action, 
hysteresis is undesirable because, at 
low levels of illumination, the light 
may be extinguished by a moment^ 
drop in the mains voltage; for example, 
When a radiator, washing machine or 
other high-power domestic appliance 
is switched on. 

Hysteresis is caused by the sudden 
drop in capacitCH* voltage when trigger¬ 
ing first occurs. Figure 3 shows the 
charging cycle of the capacitor. The 
large sine wave shows the mains volt¬ 
age (240VAC) while the discontinuous 
waveform shows the voltage across the 
capacitor. The two waveforms 
are not drawn to the same scale. The 
initial triggering of the Diac occurs 
late in the first half-circle of the mains 
voltage, causing an abrupt drop in the 
capacitor voltage just after the capaci¬ 
tor voltage rises to Vbo, the Diac 
breakdown voltage. As a result, the 
capacitor recharges in the opposite 
direction to the Diac breakdown volt¬ 
age sooner than if the abrupt voltage 
drop had not occurred. This means 
that the Diac fires earlier in the fol¬ 
lowing half-cycles amd so the Triac 
delivers more power to the lamps 
than is desired for an initial setting. 

The hysteresis effect can be reduced 
if the decrease in voltage across the 
capacitor, caused by the Diac firing, 
can be minimised. This can be done 
by feeding the capacitor from another. 
RC network, forming a “douible-time 
constant” network. Tlie added capaci¬ 
tor reduces hysteresis by charging to a 
higher voltage and maintaining voltage 
on the capacitor which is being dis¬ 
charged by the Diac. 

The ideal situation, giving miaximium 
range of light control, is obtained 
when the lamp begins to light as soon 
as the control is turned slightly away 
from the zero setting. The addition of 
the “double-time constant’ network to 
the circuit improves the situation, but 
initial triggering may still occur at 
about 40 per cent of the control range, 
meaning that the actual brightness con¬ 
trol is only effective for 60 per cent 
of the control rotation. Performance 


can be improved still further by the 
addition of a resistor in parallel with 
the rheostat, the value being selected 
experimentally to give the maximum 
control range. A IM resistor was 
needed in the prototype, but may vary 
with individual units. 

With a “double time-constant” cir¬ 


cuit and a resistor across the rheostat 
to adjust for nmximum control range, 
the result is a dimmer with very 
smooth control over just about the 
whole range of the diktat. The pur¬ 
pose of, the 3.9K resistor in series with 
the rheostat is to protect the resistance 
element by limiting the capacitor 
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Dual Differential Amplifiers for 
DC to 120 MHz 
RCA-CA3054 or CA3026 

Here’s new flexibility for your amplifier 
designs —RCA’s latest addition to its line 
of linear "building block" IC’s. It's RCA- 
CA3054 in a DIP-package for easy han¬ 
dling and added accessibility. The four¬ 
teen-lead package provides access to 
bases and collectors of differential pairs, 
bases and emitters of constant-current- 
source transistors, and separate substrate 
connection. 

You can design the CA3054 into a 
wide range of applications...Including dif¬ 
ferential and/or cascode amplifiers; IF am¬ 
plifiers: video amplifiers: doubly-balanced 
modulators and demodulators and more. 
If your design requires a full military tem¬ 


perature range, then use RCA-CA3026 in 
a TO-5 package. 

Other RCA Linear Diff Amp Array IC’s 
for Design Flexibility Include: 

CA3050 Two Darlington-connected diff 
and amps with diode bias string: 
CA3051 CA3050 in DIG CA3051 in DIP, 
CA3045 Three isolated transistors and a 
and differential pair CA3045 in DIG, 
GA3046 GA-3046 in DIP. 

GA3049 First 200 MHz ampi array—pair of 
diff/cascode ampis on a single 
chip.In 12-leadTO-5, 

Matched differential amplifiers with. 
Independent inputs and outputs 
Input offset voltage = 5 mV max. 

Max. VcEo = 15 V 

Max. collector current = 5,0 mA 


Dynamic forward current transfer 
ratio (hfe) (typ.) = 110 @ 1 kHz, 
VcE = 3 V. lo = 1 mA 
Operating temperature ranges: 

0®G to + 85*G (GA3054) 

-55“ G to +125“G (GA3026) 
Voltage gain @ 1 kHz, 32 dB (typ.) 

single-stage, double-ended output 
GMR = 100 dB (typ.) 


For technical details, write to 
Amalgamated Wireless Valve Co. 
Pty. Ltd., Private Mail Bag, 

P.O. Ermington 2115 or Inter¬ 
state Offices and Distributors. 



This Flexible 
Linear IC 
“Building Block” 
Now Comes in 
Dual-In-Line Plastic 


CA3026 in TO-5 
Package for full 
military temperature 
range operation 
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charging current when the rheostat is 
at low resistance settings. 

In operation, the Triac switches on 
in about 1 or 2 microseconds, the 
current rising to whatever the load 
permits vdthin this period. The rapid 
rise in current produces radio inter¬ 
ference extending up into the region 
of several megahertz. This will affect 
the broadcast band and the lower 
short-wave bands. The intwference 
will be evident as a buzzing noise. 

RF interference caused by the Van- 
light is reduced by the inductor, LI, 
which is wound on a ferrite rod. In 
most light dimmer circuits, several 
.OluJF suppression capacitors are ctwi- 
nected between active points in the 
circuit and eardh. However, since the 
Vari-light will be used in the lighting 
circuit of homes no earth wire will be 
available for these suppression capaci¬ 
tors. Because of the 300 watt limit we 
have placed on the dinumer the current 
level is not great and consequently the 
interference is only moderate — less 
than that radiated by most commuta¬ 
tor motors in domestic appliances 
such as food mixers. 

If radio reception in your area is 
weak the RF interference generated by 
the Vari-light may be unsatisfactory. 
The RF suppression which is satisfac¬ 
tory in strong signal areas will have 
to be improved upon. One method of 
improving RF suppression is to con¬ 
nect 0.01uF/2KV ceramic disc capaci¬ 
tors from both sides of the Triac to an 
earth wire, as shown ^ the dotted 
portion of the circuit. The whole of 
the dimmer circuitry can be installed 
in an earthed metal box to shield the 
inductor. Finally, all the lighting cables 
could be run in earthed metal conduit 
as the ultimate solution. 

The Triac used is the economy, 
plastic-encapsulated unit, 40669, made 
by RCA. It has ratings such that it 
can control a load of up to 300 watts 
without the need for any external 
heatsink. The Diac used is also made 
by RCA, type 1N5411. The Triac/ 
liiac pair are available for about 
$3.00, including tax, from parts sup¬ 
pliers, which makes this a very econo¬ 
mical project. 

The Vari-light is encased in a stand¬ 
ard mains power point surround with 
a blank face-plate. These are readily 
available from electrical supply and 
hardware stores. The components them¬ 
selves are mounted on a metal plate 
which, in turn, is secured to the face¬ 
plate by means of four iin long, l/8in 
Whitworth screws in ready-tapped 
holes. 

No electrical connections are made 
to the metal plate, for safety reasons. 
All terminations are made to two 
tagstrips one at each end of the plate 
and the 500K potentiometer which is 
wired to function as a rheostat. 

The metal plate is 2in wide with an 
overall length of 2-7/8 inches, includ¬ 
ing a iin flange at each end. The 
accompanying diagram shows the dim¬ 
ensions and positions of the holes 
which should be checked against the 
tapped holes in fac^late. The tiiick- 
ness of metal is non-critical — 22 or 
24 gauge would be a good choice. 

The interference suppression induc¬ 
tor LI is not available commercially 
but is quite easily made. Start by wind¬ 
ing a layer or two of thin insulation 


tape on a 2in length of lin diameter 
ferrite rod. If a full length ferrite rod 
has been purchased it can be cut by fil¬ 
ing a nick right around the circumfer¬ 
ence of the rod and then snapping it as 
if it were of glass — do not try to saw 
the rod. Close wind 50 turns of 22 B 
and S enamelled wire over the insula* 
tion tape. Then wind insulation tape 
tightly over the rod in a couple of 
layers. This last step is important — 
if it is not wound tightly the inductor 
will make a buzzing noise due to 
currents being switched by the Triac. 

The capacitors used in the prototype 
are dipped polyester types, as made by 
Ducon or Philips. The recommended 

PARTS LIST ___ 

I Mains power point surround and 
blank faceplate, 

1 metal plate to suit faceplate, 

1 ferrite rod inductor (see text), 

1 500K (lin) potentiometer with 
rotary DPST switch, 

1 plastic knob, 

1 Triac, 40669, SC141D, 

1 Diac, 1N5411, ST2, 

2 7dug tagstrips (with two mount’ 
ing feet). 

RESISTORS, 

(k watt rating) 

1 X IM (see text), 1 x 150K. 

I X 47K, 1 X 3,9K, 

CAPACITORS. 

1 X 0.27uF/400VW polyester. 

1 X 0.1uF/160VW polyester. 

2 X 0.01uF/2KV ceramic disc or 

Ducon CDX 102. 

lllillllllllilllllltlllllllllilllllllHIlillililllllilllflllllllilllilHiillllllllilllliliiillllliii 

voltage ratings must be adhered to. 
If they are low the capacitors will 
break down; if they are high they will 
be too large for the available space. 

The order of assembly should be as 
follows: first, cut the potentiometer 
shaft to a length of im. Attach the 
potentiometer and two tagstrips to the 
metal plate. Drill a 3/8in hole in the 
centre of the faceplate. Care is needed 



Wiring diagram showing the ap¬ 
proximate disposition of the 
components. Compare it with 
the photo on page 41. 

here, otherwise the plate will fracture. 
Use three drills to bring the hole to 
size, e.g., l/8in, iin and 3/8in. Then 
attach the metal plate to the faceplate 
by means of kin long, l/8in Whitworth 
roundhead screws. 

The components can now be solder¬ 
ed into place. The two capacitors and 
Triac should be installed first. The 



BAHERY SAVER 
-A.C. ADAPTOR 

Permits A.C. mains operation 
of Transistor and other 6<9v. 
Battery Powered Equipment 

at Negligible Power Cost! 


• 6 or 9 volt (nominal voltage) selected 
by external switch. 

• Double insulated for absolute safety. 

• Handsome cabinet complete with 3*pm 
power point plug, and radio lead with 
plug. 

• Measures a compact SVa" x 2 V 2 " x 2". 

• Suitable for any 6 or 9 volt battery 
operated transistor equipment. 

Approved by Electricity Supply Authorities 

PS64 specially for Tape Recorders 
PS82 specially for Transistor Radios 

Manufactured by 

A & R ELECTRONIC EQUIPMENT 

COMPANY PTV. LTD. 

A & R-Soanar Group Company 

42-46 LEXTON ROAD, BOX HILL, 
VIC., 3128 

Phones: 89-0238, 89-0239 

AGENTS IN ALL STATES 

N.S.W.; SOANAR ELECTRONICS PTY. LTD. 

82 Carlton Cres., Summer Hill. Ph. 798*6999. 
OLD.: R. A. VENN PTY. LTD. 

71*73 Doggett St., Valley, Bris. Ph. 51-5421. 
S.A.: scon THOMPSON PTY. LTD. 

93 Gllles St., Adelaide. Phone 23-2261. 

W.A.: EVEREH AGENCY PTY. LTD. , .. 

17 Northwood St., W. Leederville. Ph. 8-4137. 
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ALL SOLID STATE-a BAND 


COMMUNICATIONS RECEIVER 


A big professional looking set that rpakes 
exciting news for amateurs ... the DX150 
gives realistic reception on SW/CW/SSB/ 
AM-Broadcast bands; obsoletes tube 
receivers with their warm-up delay; 
banishes dependence on AC main power 
. . . the DX150 will run on dry cells if 
current fails or is not available; will 
operate from a car’s cigarette lighter or 
any 12V DC service. 240V AC power supply 
is built-in, of course. 

Over 30 semi-conductors—Product detec¬ 
tor for SSB/CW, plus fast and slow AVC— 
variable pitch BFO—illuminated electrical 
bandspread fully calibrated for amateur 
bands—Cascade R.F. Stage—ANL for RF 
and AF—Zener stabilised—OTL audio— 
illuminated “S” meter—Built-in monitor 
speaker plus front panel jack for external 
(optional) matching speaker. 

Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 14^4'’ 
X 9Vi” X 6 y 2 ’* ... a truly Realistic per¬ 
former at a realistic price. 


$229-50 

Brings in the 
whoie wide worid of 
SW/CW/SSB/AM- 
Broadcast 

240V AC or 12V DC 
operation. 


Triac leads should be trimmed to iin 
and bent slightly apart. Take care not 
to fracture the leads as they are bent. 
After soldering the capacitors and 
Triac into place, the Diac and resis¬ 
tors can be installed. The 3.9K resis¬ 
tor should have a spaghetti sleeve fit¬ 
ted to the lead which is soldered to 
the potentiometer switch, to avoid 
shorting the switch to the potentio¬ 
meter case. Take care to ensure that 
no connections are made to the mount¬ 
ing feet of the tagstrips. 

Lastly, the Triac should be wrapped 
with one or two turns of insulation 
tape to ensure that the flag does not 
short to the potentiometer case. Ensure 
that all the components are within the 
boundary of the metal plate so that 
they do not foul the power point sur¬ 
round when the faceplate is being in¬ 
stalled. 

A plastic knob should be used on the 
Vari-light so that the meal plate and 
potentiometer case are completely iso¬ 
lated. The knob should be installed so 
that its skirt is almost flush with the 
surface of the faceplate. 

Having checked the wiring against 
the wiring and circuit diagrams, flnal 
testing and adjustment may be carried 
out. This is best done by wiring the 
Varilight to a three pin-mains plug and 
connecting a light socket in series with 
the active lead, as shown in the 
circuit diagram. The test lamp may be 
the same as that to be used, although 
this is not critical. The brightness 
should increase smoothly with rotation 
of the knob. Adjust the IM resistor 
for the desired initial level of bright¬ 
ness. 

Since this is a mains operated de¬ 
vice it may be wise to seek the advice 
of an electrician before attempting to 
install the unit, or even have him 
make the actual connections. In any 
case, the appropriate light fuse must 
be removed and/or the main switch 
turned off before pny work is done on 
the lighting circuit. As a further pre¬ 
caution, make sure that the light 
switch is left in the “on” position and 
that the lamp is functioning, when the 
power is turned off at the switchboard. 
This will provide an indication that 
the correct circuit has been opened 
and also discharge any capacitors, 
such as fluorescent power factor cor¬ 
rection capacitors across the line. Such 
capacitors can deliver a frightening, 
though relatively harmless, shock in 
some circumstances. 

There are several ways in which the 
unit may be installed. Perhaps the most 
satisfactory arrangement is to connect 
it in parallel with the existing light 
switch this means that the light 
switch will override the Varilight so 
that a person entering a darkened 
room can light his way without fumb¬ 
ling with knobs. In this case, installa¬ 
tion would be a matter of securing the 
power point surround to the wall with 
suitable screws, taking two wires from 
the potentiometer switch and soldering 
them to the existing light switch. 

The Vari-light should be fitted with 
a pair of flying leads of suitable length 
to run behind the architrave, through 
the holes from which the existing 
switch wires emerge, and into the 
switch terminals, where they will be 
screwed down alongside the regular 
wires. To facilitate feeding the flying 


CONSULT YOUR LOCAL RADIO DEALER, OR 
MAIL THIS COUPON 




Please forward free illustrated literature and 
specifications on Realistic. 

Name... 

Address... 


Tur _- 

_ 

Weston^ 

J electronics 

PTV LTD 

SVONCV. AUSTRALIA 


(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,’ 
Sydney. Phone: 40 1212 mmmmmmmmm 
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leads through the holes already occu¬ 
pied by the switch wires it may be 
necessary to enlarge ^ese holes and 
feed “fish wires*’ through them from 
the front These are then joined to the 
fiying leads and used to pull the latter 
through the holes from behind. 

In this way it should be possible to 
complete the operation without the 
need to use a st^dering iron while the 
power is turned off. Alternatively, it 
may be possible to use the type of 
insulated screw connectors which elec¬ 


tricians use in junction boxes, again 
avoiding the need for a soldering iron. 
If soldering cannot be avoided it is 
usually possible to leave the power 
circuit energised while the light cir¬ 
cuit is switched off, since these are 
separate in most houses. Howover, be 
very careful that these two circuits are 
not confused. 

Remember that the maximum load 
to be controlled by the Vari-light must 
not exceed 300 watts—at this power 
level the Triac will be dissipating 


approximately 1.25 watts. With more 
elaborate heatsink arrangements the 
same circuit is suitable for loads up to 
1,000 watts. Fluorescent lamps cannot 
be controlled with the Vari-light. 

Well, the party season will soon be 
upon us. Does your living-room need 
a Vari-light? If the lights are dimmed 
the guests will never know that your 
ceiling needs painting—and the Vari- 
light will cost less than a gallon of 
premium quality paint and it’s easier 
to use. B 
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SHORTAGE OF TRIACS 


At the time of writing the type 40669 
Triacs is in short supply. Before com¬ 
mitting ourselves to the “Vari-light” 
and the “Musicolour” in the October 
issue, we were assured by the local 
agent that he had good sto^ on hand 
and had placed adequate forward 
orders to cover all likely demand. 
Unfortunately, an increase in local 
demand and failure of the overseas 
company to deliver fresh stocks on 
time has created a temporary shortage. 

In regard to ffie “Musicolour” there 
are some alternative types which can 
be used with little or no difficulty. 
The SC 14 ID is directly initerchange- 



Rear view of a Vari-light show¬ 
ing how a stud-mounting Triac 
is accommodated, 

able and it is hoped that there will be 
good stocks available by the time this 
appears in print Another possibility is 
the SC40D, a larger stud mounting 
type. This can be accommodated quite 
easily by drilling suitable size holes in 
the heat sinks. However, it is a dearer 
unit and would add several dollars to 
the cost of the project. 

Also suitable is the type AC06DR 
which, at the time of writing, is in 
good supply. This uses a clamp type 
mounting, different from either of the 
previously mentioned types, but the 
clamps are supplied with the units and 
there should be no mounting problem 
on the “Musicolour” heat-sink. 

In regard to the “Vari-light” the 
SC141D is a direct replacement^ as in 
the “Musicolour.” iMtematively the 
SC40D can also be considered. Apart 
from its higher cost, the main objec¬ 
tion is its larger size. We tried re¬ 
arranging the component layout and 
managed to acconimodate it in the 
limited space available, as can be seen 


in the accompanying photograph. Con¬ 
nection to the stud was made by means 
of an automotive type terminal, which 
was then soldered to the appropriate 
terminal on the tag strip. 

However, we are not altogether 
happy about the arrangement. There is 
little room to spare and it is difficult 
to provide insulation for the case of 
the Triac. If this unit is used, extreme 
care must be taken to see that there is 
adequate clearance between the case of 
the Triac—^which is at mains potentisd 
—and other components. In particular 
make sure that the pot is securely 
fastened, with the a^id of a lockwasher, 
so that it cannot be rotated by any 
heavy handed individual. 

A better improvisation seems to be 
possible with the AC06DR. The main 
problem is connection to the case, 
which cannot be made by means of 
the clamp supplied, due to lack of 
space. One solution is to solder directly 
to the case. The makers do not offi¬ 
cially approve this, but indicate ffiat 
the risk should be small. 

The best spot for soldering appears 
to be on the upper rim of the main 
body, adjacent to the terminals. Scrape 
off the plating, use a good paste flux,, 
and a hot iron such as a Scope. With 


leads soldered to both the case and 
terminals the unit can be wrapped in 
several layers of plastic tape and 
mounted in same general position as 
was allocated for the 40669. B 


COMPUTER BOARDS 



IMHSUnU IS< Ext. 
Resbton, Diodes, Capacitors Free. 


8 BOARDS WITH A MINIMUM 
OF SO TRANSISTORS . . . . 

Fade and post 2Sc 
2S BOARDS WITH A MINIMUM 

OF 100 TRANS. . 

^ Pack and post 70c 

Tachnical Information suppliad witli 

Mifiimum ordar- 

Plaas ■ ■ “ 


dai^l.SO. 

PoimNia. 


$4.00 

$ 12.00 

floods. 

? 


COUTOK EEnUONICS 
Box 178, KELLERBERRIM. 6410 


CAPACITIVE DISCHAlHiE 

IGNITION 

SYSTEM 

the MARK TEN a U.S.A. 
topseller. Special kitset price 
$45.00 by direct mail order 
only. 

Ideal fot* ALL gasoline 
engines on CARS, 
TRUCKS and BOATS. 



only 
$68,45 p, paid 


A MUST for Every Sp^orts or Modified Engine 
SOME OF THE BENEFITS YOU CAN EXPECT . . . 


• Dramatic increase in Acceleration # Improved Gasoline Mileage. 

& General Performance. # Longer Plugs At Points Life. 

• Instant Start in All Weather. # Virtually eliminates ignition Tuneups 


For further details write to: 


TASTRADE SUPPLIES, PO. Box 78, 
CAMPSIE, 2194 

When ordering state 6/12 volt -f-ve or —ve earth system 
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UHER 


I Make your next choke a Uher 

Made in Western Germany 

"The World's Most Reliable Name tor Precision Taperecorders" 

Technical Perfection 

ACTION AND 


i 
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m m 


Music as never 
'the finest com 



The New UHER Royol Deluxe 

Stereo Home Studio of the ultimate hi-f r class 20 watts rms 
push/pull output by separate amplifier—fully transistor¬ 
ised—4 or 2 track operation (stereo)—4 speeds—4 heads 
—A Cr B monitoring—4 amplifiers—^VOR—11 exclusive 
recording functions, operated by one control—all new tape 
comparator—dia pilot-echo sound mixing—frequency re¬ 
sponse 20-20,000 cps at li ips. Teakwood cabinet, can be 
hung on wall. 


The All New BUeBD YARIOCORD 
263 Stereo BANDReCORDER. 


based an the fomous UHER Royal Deluxe 
UHER YARIOCORD 263 STEREO 

Made exactly 'to measure'. Vary your machine 
in four different ways. Your choice of 2 track 
and 4 track operation. Automatic or manual 
level control. Mixing of sound sources. 2x6 
watts rms. output or 2 x 9 watts music power. 

3 speeds, 30-20,000 cps. 2 built-in loud¬ 
speakers. Can be hung on wall like a picture. 
Optimum wow and flutter performance. 

Uher's exclusive tape tension comparator 
controls tape speed in any position. 

Showroom — Soles Enquiries Welcome 





PTY. 

L.TD. 


Also OYoilable as Variocard 23 Hi-Fi 4 track 


Sole N.S.W./N.T. Distributor: 

5 McLaren Street, North Sydney. 
Telephone 92-4177 (3 lines) 


Available in All States from Franchised UHER Agents 


N.S.W.: John Border Photographies Pty. Ltd. 
175 Liverpool St., Sydney. 

Tel.: 26-1106. 

N.S.W.: Milverson Sound Centre. 

791 Pacific Highway. Chatswood. 
Tel.: 41-4365. 

N.S.W.: Glen Dor Camera Centre, 

43 The Corso. Manly. 

Tel.: 92-2709. 

N.S.W.: Alderson Camera Store Pty. Ltd.. 
King St. and Prince's Highway. 
Rockdale. Tel.; 59-2589. 


A.C.T.; Canberra Sound and Recording Service, 
109 Maiura Ave., Dickson. 

Tel.: 4-5980. 

QLD.: A. E. Harrold Pty. Ltd.. 

123-125 Charlotte St.. Brisbane. 

Tel.: 31-3081. 


VIC.: 


Atram Pty. Ltd.. 

1 Corr St.. Moorabbin. Tel.: 95-5633. 
Kj^p_Electronics Pty. Ltd. 


Chapel St.. 
51-4653. 


W.A.: 


Photosound Pty. Ltd.. 

7 Cookson St., Camberwell. 

Tel.: 82-7042. 

Kallin Distributors (Wholesale) 

Pty. Ltd.. 140 Gawler Place, Adelaide, 
lei.: 8-7171 (11 lines). 

Alberts TV and Hi-Fi Centre Pty Ltd.. 
282 Hay St.. Perth. Tel.: 21-5004. 
N.T. Musical and Electrical (W/S) 

Pty. Ltd., 54 Cavanagh St.. Darwin. 
Tel.: 3072. 


The Staff of Atram Pty. Ltd. 
and a very Ha^y aad 


46 


BUCTRONICS Australia, December, 1969 








































The Great Brand from the black forest 
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Made in Western Germany 

The Most Advanced Hi-Fi Automatic Turntables for Finest Systems 

: I 

in another page of 

SOUND 

before . ^ 
bination ever 

PE 2020 

The Ultimate Auto-Professional Turntable PE 2020 
with 'command centre' one lever control — 
anti-skating device coupled with stylus pressure 
adjustment — automatic record scanning device — 
cuing lift device, viscosity damped — pitch 
control — rotating spindle — balanced diecast 
non ferrous turntable, weight 7.5 lbs. — non 
resonant rigid baseplate, specially laminated — 
i inch international mounting slide in pick-up 
head — 4 pole-4 phase induction motor, plus many 
other featL|res, ,, | 

The All Miw'pE 2016/2018 
Auto-Professional Turntable, 



Exclusive unique 15 deg. vertical 
tracking angle adjustment. 



Ultra modern functional design — perfect finish — 
choice of VTA adjustment control — slide in i inch 
mounting pick-up head — coupled anti-skating/ 
stylus pressure adjustment — pitch control — low 
friction tubular tonearm moving on precision ball 
bearings — lift cuing device for manual or automatic 
operation — command centre one lever control — 
automatic record scanning, plus many more features. 
Finish in brushed aluminium or charcoal grey. 


PE 2016/2018 


Also available PE 2001 and PE 2010 featuring the exclusive 'command centre' with 
one lever control for all operating functions. 

You will.not be satisfied until you have seen PE. 

Ask for a demonstration at any leading dealer or write for literature. 




IMsh Yed^a Merry Xmas 
Pro^i^emiaew Yen' 


Sole Australian Importer and General Agent. 
5 McLaren Street, North Sydney. 
Telephone 92-4177 (3 lines) 
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QUASI-COMPLEMENTARY WITH CAPACITIVE 
DIVIDER FOR LOAD COUPLING 



COMPLEMENTARY SYMMETRY 
OUTPUT stage 


Figure I 


Figure 2 


Figure 3 


Typical output stage configurations for transistor power ampli¬ 
fiers, A headphone adaptor would need a blocking capacitor 
in the case of figure 2, None would be necessary for figures 
1 and 5, or for valve type amplifiers, which almost invariably 
use an output transformer. 


A STEREO HEADPHONE ADAPTOR 


In answer to the requests of many readers, this article dis¬ 
cusses a universal headphone adaptor which is suitable for 
all types of amplifier, valve or transistor and all types of 
stereo headphones, regardless of impedance. Two pairs of 
headphones can be connected and a switch is provided to 
silence the loudspeakers. 


By LEO 


The oaly experience that many 
people have had of headphones is with 
a pair of “cans’’ bought from a dis¬ 
posals store and connected to a shca-t- 
wave radio or a crystal set. Because 
the frequency response of such phones 
is usually peaked in the middle of the 
range, the sound may sound “clear” 
enou^ but it lacks the balance that 
is essential to high fidelity reprodxjc- 
tion. The distortion content is also 
rather high, as a rule. 

In addition, the sound lacks any 
sense of dimension. In fact, if the 
individual phones are balanced and 
connected so that the diaphragms move 
inwards together and outwards together, 
the sound appCM-s to originate from a 
I»int source right in the middle of the 
listener’s head. It is, in fact, a most 
peculiar place to have a full orchestra, 
or a grand organ! 

Modern, high fidelity headphones 
exihibit lower distortion and a response 
that is much wider and smoother than 
any of the older, general purpose 
types. Reproduction, overall, compares 
very favourably with that from high 
fidelity loudspeakers. 

Furthermore, by feeding the phones 
separately from the respective chan¬ 
nels of a stereo system, the apparent 


SIMPSON 


signal source no longer remains cap¬ 
tive inside the listener’s head. 

On fully dispersed stereo program 
material, the listener has the sensation 
of sitting right in the middle of the 
orchestra, with instruments dispersed 
on either side, and his head, maybe, 
inside the lid of the grand piano! 

With the more gimmicky “two-chan¬ 
nel” type of stereo recording, the 
listener has the impression of sitting 
between two distinct groups of musi¬ 
cians. With a “three-channel” type of 
recording, there is an additional group 
inside his head! 

These impressions are not present 
when listening to a normal stereo loud¬ 
speaker set-up. The sound sources are 
usually in front of the listener, not 
adjacent to his ears. Each ear hears 
each sound source, both by direct and 
reflection paths, and the listening situ¬ 
ation more closely approaches that 
which it would obtain if the performers 
were actually located at the far end of 
the listening room. 

Because of the rather unnatural— 
though startling — illusions created, it 
is possible to argue that headphones 
are not a legitimate method of listening 
to ordinary stereo program material. 
Be that as it may, however, the repro¬ 


duction can be very satisfying and an 
alternative, far to be preferred to no 
listening at all. 

Headphones do not suffer from ap¬ 
parent attenuation of the high fre¬ 
quencies due to “beaming” effects as do 
loudspeakers, since the headphone aims 
right into the ear, as it were. At low 
frequencies, provided the phones are 
adequately sealed to the head by 
flexible surrounds, headphones can pro¬ 
duce plenty of undistorted bass; they 
do not have to set up a large wavefremt 
in a room and cannot excite boomy 
room resonances. Finally, because die 
diaphragms need to make only small 
excursions to move a limited amount 
of air, they may well contribute less 
distortion than loudspeakers. 

However, the real reason for the con¬ 
tinuing popularity of headphones is, as 
We intimated, that they enable one to 
listen to music as loud as desired with¬ 
out disturbing the neighbours, babies 
or parents-in-law. 

As far as the listener is concerned, 
headphones cushioned to the ears are 
far more sensitive than any kind of 
loudspeakers standing several feet 
away. This leads to certain immediate 
and serious complications. 

The first arises from the fact that 
all practical amplifiers have some in¬ 
herent noise and hum output, even with 
the volume control tum^ right down. 
Through a loudspeaker system this is 
normally not itroublesome but, heard 
through earphones, it is generally quite 
objectionable and sufficient to com¬ 
promise or ruin enjoyment of the 
program. 

Another asp^t is that since so little 
audio power is necessary to produce 
adequate output from the headphones, 
the volume control may have to be set 
at a critical position, not far advanced 
from fully off. If, by chance, it hap- 
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pens to be turned up too far, the 
headphones could easily be damaged. 

A possible secondary effect is that, 
at such low volume control settings, 
the balance in the two sections may 
be anything but good, requiring mani¬ 
pulation of the balance control to 
equalise the two channeh. 

What is clearly required is some 
kind of an attenuation circuit, such 
that only portion of the voltage at the 
output of the amplifier ever reaches 
the headphones. It will reduce the 
hum and noise fed to the phones and 
allow the amplifier to be operated with 
the volume control somewhere near 
the setting normally employed fw loud¬ 
speaker listening. 

Many commercial amplifiers have jack 
sockets for one or two sets of head¬ 
phones and these are fed from ampli¬ 
fier outputs via resistors which may 
have a value from 150 to 500 ohms. 
While these resistors may give a suit¬ 
able order of attenuation for low 
impedance headphones, e.g., 8 ohms, 
they will be less effective for the many 
headphones on the market which have 
impedances ranging up to 600 ohms, 
and as high at lOK in one particular 
case. 

What is needed is a voltage divider 
network which can provide a suitable 
order of attenuation regardless of the 
type of headphone used. To this end, 
we have used a pair of 100-ohm slider 
resistors fed by 47-ohm resistors for 
each set of headphones. (See circuit 
diagram.) By adjusting the moving con¬ 
tact on the slider resistor, the amount 
of attenuation can be varied over a 
wide range. 

The above network provides only 
light loading of the amplifier output 
circuits. While most transistor ampli¬ 
fiers are tolerant of light loading, a 
few valve types are prone to damage 
if they are inadvertently overdriven 
without a load; others may tend to 
instability. Complementary-symmetry 
amplifiers (see figure 3) will not oper¬ 
ate unless they are loaded, as the load 
forms part of the bias networic for the 
output transistors. 

For the above reasons we have speci-r 
fied a 22-ohm, 5-watt resistor as the 
dummy load for each channel. This 
value is low enough to ensure correct 
operation of all amplifiers likely to be 
encountered and is high enough for 
the 5-watt rating to be quite adequate 
for likely levels of operation. 

In normal stereo systems, the loud^ 
speakers are independent units, each 
fed by an entirely separate twin lead. 
The output circuits of the two ampli¬ 
fiers can be entirely independent of 
each other in respect to both the active 
and neutral wiring. It is wise to pre¬ 
serve this isolation, at least in respect 
to the loudspeakers, to minimise any 
risk of introducing unforeseen compli¬ 
cations. 

However, isolation cannot be pre¬ 
served with many types of headphones 
because they use a common return 
(or neutral) lead. For this reason we 
have suggested a 5-wire circuit between 
the amplifier and headphone adaptor. 
Four wires provide the separate active 
and neutral leads for loudspeaker 
operation; the fifth wire allows the 
headphones to be connected from the 
respective activities to chassis. 

The use of a common earth return 
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FROM AMPLIFIER 


FROM AMPLIFIER 


HEADPHONE AI^APTOR 



TO SPEAKER 
- O 



The circuit of the headphone 
adaptor and, at right, the unit 
itself. Note that the plugs and 
sockets for the phones must be 
of the ''stereo** type, 

PARTS LIST 

1 Eddy stone utility box, 4-5/8 x 
3 - 5/8 X 2 - 1/8 inches. 

1 two-pole, two-position switch. 

2 Stereo jack sockets. 

2 13-lug tagstrips. 

1 4-way insulated terminal block. 

2 250uF/25VW electrolytic capaci¬ 
tors (see text). 

2 22-ohm, 5-watt resistors. 

4 47-ohm, hwatt resistors. 

4 100-ohm slider resistors. 

1 knob, 4-conductor cable with 
shield, cord clamp, solder lug, 
hook-up wire, screws, nuts, etc. 
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circuit with headphones will cause a 
complication with those amplifiers 
which operate with the loudsp^dcer 
above chassis potential, i.e., neither 
side of the loudspeaker is connected 
to earth, via the chassis. 

A case in point is the Playmaster 
115 Stereo amplifier published in the 
April, 1967, issue of “Electronics Aus¬ 
tralia.” This uses the familiar quasi¬ 
complementary output stage but, in¬ 
stead of using the normal large electro¬ 
lytic capacitor for loudspeaker coupl¬ 
ing, it uses a capacitive voltage divider 
across the positive and negative supply 
rails to eliminate the charging pulse 
delivered to the speakers at the point 
of switch-on. This places the lo^ at 
about 25 volts D.C. above chassis 
potential, which means that the com¬ 
mon earth return system used in the 
adaptor cannot be used without the 
addition of D.C. blocking capacitors. 
For this reason, we have incorporated 
the 250uF/25VW electrolytic capaci¬ 
tors in the circuit so that one side of 
load can be connected to the amplifier 
chassis (common earth). 


With amplifiers other than those just 
mentioned the capacitor may he omit¬ 
ted. With complementary-symmetry 
amplifiers the capacitor must he ondt- 
ted, since the load forms part of the 
D.C. Mas network for the output tran¬ 
sistors, as mentioned earlier. 

If there is any doubt as to whether 
the amplifier on hand should be used 
with the blocking capacitors, this can 
be determined without reference to a 
circuit diagram by measuring the D.C. 
potential of the loudspeaker voice-coil 
circuit with resp^t to the amplifier 
chassis with no signal applied. If it is 
zero, then no capacitor is necessary. 

Note that if the D.C. potential of the 
voice coil proves to be negative witih 
respect to the chassis, as was the case 
widi one or two circuits we have seen 
in overseas magazines, the polarity of 
the electrolytic capacitors in the 
adaptor unit would have to be reversed 
to that shown in the circuit and wiring 
diagrams'. 

Problems to do with the internal 
circuitry of amplifiers are mainly con- 


ELECTRONICS Australia, December, 1969 


49 








































COMMUNICATIONS RECEIVER 


• 4 BANDS COVERING 540 Kcs. TO 
30 Mcs. 

• TWO MECHANICAL FILTERS 
ENSURE MAXIMUM SELEC¬ 
TIVITY. 

• PRODUCT DETECTOR FOR S.S.B. 
RECEPTION. 

• AUTOMATIC NOISE LIMITER. 


• LARGE TUNING AND BAND- 
SPREAD DIALS FOR ACCURATE 
TUNING. 

• CALIBRATED ELECTRICAL 
BANDSPREAD. 

• “S” METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY 
FOR 10 dB S/N RATIO. 


fitted to transistor types. Valve ty >e 
amplifiers almost invariably mtd ou^ 
put tranformers with no D.C. potentials 
associated with the secondary winding; 
in most cases, one side of the second¬ 
ary winding was earthed to chassis. 
No blocking capacitor is necessary in 
a headphone adaptor but, by the same 
token, the presence of a blocking 
capacitor would not adversely affect its 
operati<m. 

The prototype headphone adaptor 
was constructed in an Eddystone die- 
cast metal box, which is available from 
most electronic part suppliers. All the 
comiponents are install^ between two 
13-lug tagstrips. The switch to select 
loudspeakers or phones is a two-pole, 
two-position type. The wiring layout is 
not critical but should be neat and 
tidy and follow good wiring practice. 

The cable to the earphone adaptor 
needs five effective conductors and 
could logically be five insulated leads 
inside an outer covering. Because it 
was most readily available, we used 
a cable with four insulated conductors, 
two of which have a common outer 
braided shield; this was used as the fifth 
conductor and lo^cally as the earth 
lead from the amplifier chassis. 
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SENNHEISER HEWPHONES 



The attractive model with the 
enthralled expression on her face is 
listening to a pair of Sennheiser 
HD414 stereo headphones which are 
made in West Germany, They are 
lightweight units, making them less 
tiring when listening for extended 
periods. They are unusual in that the 
sound is coupled to the ears through 
foam rubber pads. The pads are 
easily removable so that they can be 
washed periodically. 

The frequency response is quoted 
as ranging from 20Hz to 20KHz and 
the sensitivity is quite high; only 1 
milliwatt per channel is required for 
adequate sound level. Impedance of 
the units is a nominal 2000 ohms. 

Price of the headphones is quoted as 
$14.34 plus tax. Details of per¬ 
formance and availablity on this and 
other products in the Sennheiser 
range should be directed to the Aus¬ 
tralian distributors, R. H. Cunning¬ 
ham Pty. Ltd., 608 Collins Street, 
Melbourne, Victoria, or their inter¬ 
state branches. 
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PRICE: FOR/FOA SYDNEY; $175.00 
CONSULT YOUR LOCJ^^^I^DEAlSrToW 
MAIL THIS COUPON 




Ptease forward free illustrated literature and 
specifications on Trio equipment. 

Name. 

Address. 


w. 


estorin/ electronics 

Vdp' PTY ltd 

SVONCV. AUSTRALIA 


(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address; ‘WESTELEC, 
Sydney. Phone: 40 1212 ■■■■■■■■■ 





Cat. No. M207 


DE-SOLDERING/SOLDERING TOOL 


This unique fool allows fast removal of 90 per cent of the 
solder on soldering tags and printed circuit board com¬ 
ponent terminations. 

Removal of components is greatly simplified and P.C.B. and 
component damage can be avoided. 

A range of six tips for both de-soldering and soldering, 
allows this tool to be used for all applications from micro¬ 
miniature to standard radio and TV circuit work. All tips 
are specially plated and de-soldering tips are stainless steel 
lined. 

Cat. No. M207 is Approved in all Australian States for 
mains voltage operation. Models are available for all volt¬ 
age ranges. 

S«« th« raiMc of Adcola “M" Sorlos Solder Tools illustrated in “EiectronUs 
Australia.*' September, 1969, edition, or write for illustrated brochure to —— 
ADCOLA PRODUCTS PTY. LIMITED. 22 FIRTH STREET. DONCASTER. VIC-. 
310a. Phone 848-3777. 

17 BURWOOO ROAD. BURWOOD. N.S.W.. 2134. Phone 747-1606. 

S.A. Distributor: F. R. Mayfield Ptv. Ltd., 11 Halifax Street. Adelaide. 8-4131. 
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PHONES/SPEAKERS 
SWITCH 



(D (i) SPEAKER CONNECTION 

t,.,,—,?:J \ TERMINALS 

LN^U LiWJ \ 


w 

FROM 

AMPLIFIER 


FROM 

AMPLIFIER 

EARTH 


The four insulated leads are used for 
the active and neutral loudspeaker 
leads; the neutral lead is that lead 
which is at zero A.C. potential with 
respect to the amplifier chassis, i.e., the 
earthy side. On these amplifiers with 
screw terminals for the loudspeaker 
connections, the active side may be 
coloured red or coded with a “plus” 
sign. If this is not the case, the active 
side of the speaker output may be de¬ 
termined by trial and error when the 
adaptor is completed; if the head¬ 
phones are effectively connected be¬ 
tween neutral side of the amplifier out¬ 
put and the amplifier chassis, no sound 
will be heard. 

The cable enters the case through 
a grommetted' hole and is clamped to 
avoid risk of straining the connections. 
The shield is terminated to a solder 


Wiring diagram for the adap¬ 
tor, Note it may be built to 
suit only one set of headphones, 

lug which is secured by the same screw 
which secures the cord clamip. The neu¬ 
tral lead from the amplifier are then 
brought out through the grommetted 
hole and terminated on the four-way 
insulated terminal block. The two leads 
from the “speakers” lugs on the the 
speakers/phones switch (terminal 1) are 
also brought out through the grom¬ 
metted hole and terminated on the 
four-way terminal block. The four 
leads from the loud^akers can then 
be taken from the other side of the 
terminal block. 

Alternatively, the terminal block 
may be dispensed with and the four 
insulated leads in the cable used' to 
take the active leads from the amplifier 
to the speakers/phones switch and back 

(Contfatiied on page 55) 



up to 
ten times 
longer life 




A view inside the utility box showing disposition of components. 
We used electrolytic capacitors which were on hand, hence the dif¬ 
ferent (but typical) mounting arrangements for the two. 


MAXE LL Alkaline Dry Cell — this unique 
new design concept features high cap¬ 
acity and durability that surpasses the 
performance of the world's top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells <;an 
be used where you normally use a carbon 
ZINCcell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for Increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized. 

® Metal spring 
D Outer can 
Dinner can 
® Cathode 
® Separator 

©Polyethylene film 
(vent hole) 

® Anode zinc paste 
S Potassium hydroxi 
de electrolyte 
5 Anode current 
collector 
Rubber packing 
©Bottom plate 
Exclusive new construction mini¬ 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device, (see diagram) 

Interior drying is prevented by her¬ 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex¬ 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature oflSOFat which 
temperatures dry cells would fail to 
operate satisfactorily. 

Prices: 

AMI .75c 

AM2.50c 

AM3.40c 

Trade enquiries to 

tasmanex pty. ltd. 

376 Pittwater Road, Harbord 2096 
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Unlimited Variation.;^ 
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MODEL TC-540: The ultimate in stereo per¬ 
formance is yours from SONY’S quality 
solid-state tape recorder TC-540 with 4 track 
stereo/mono recording and playback opera¬ 
tion. “Quadradial” sound system, uniquely 
designed separate speakers—two high com¬ 
pliance low frequency speakers are installed 
In baffle enclosures on each side of the 
recorder case and the two satellite high 
frequency speakers In the split lids, which 
can be separately placed up to 16 feet apart, 
for maximum effect in stereo. 

Individual bass and treble tone controls for 
your personal listening preferences, speaker 
monitoring volume control, three tape speeds, 
retractable pinch roller for ease of tape 
threading, easy sound-on-sound recording, 
line/microphone mixing recording with 
optional microphone mixer, automatic sen¬ 
tinel shut-off switch, either vertical or hori¬ 
zontal operation and noise suppressor for 
reduction of hiss are only a few of the many 
outstanding features. 

You will be fascinated by the full range stereo 
performance from dynamic fortissimo to 
thrilling pianissimo. 


Specifications 

Recording system: 4-track stereo/mono recording and 
playback. Power requirements: 100, 110, 117, 125, 
220 or 240V AC 65 watts, 50/60 Hz. Tape speeds: 1^2 
ips, 3% ips, 1 yelps. Reels: 7" or smaller. Frequency 
response: 30-20,000 Hz at 772 IPS • 30-13,000 Hz at 
3% Ips • 30-10,000 at lye Ips. Flutter and wow: 0.09% 
at 772 Ips • 0.12% at 3% Ips • 0.16% at lye Ips. 
Harmonic distortion: 2%. Signai-to-noise ratio: 50dB. 
Power output: 5W per channel (20W total dynamic 
power). Speakers: Two built-in speakers 4" x 8" and 
two lid-integrated speakers 4" diam. Recording time 
(1,800' tape): 4-track stereo 6 hrs. at lye ips • 4- 
track mono 12 hrs. at lye ips. Fast forward and 
rewind time: Within 2 min. 20 sec. (1,200'tape). Inputs: 
MICROPHONE • Sensitivity --72dB (0.19mV) • 
Impedance 600 ohms LINE • Sensitivity •~20dB 
(0.p78V) • Impedance Approx. 100k ohms. Outputs: 
LINE • Sensitivity OdB (0.775V) • Impedance 100k 
ohms EXTERNAL SPEAKER • Sensitivity 11.2dB 
(2.83V) • Impedance 8 ohms MONITOR • Sensitivity 
11.2dB (2.83V) • Impedance 8 ohms (or 10k ohms). 
Rec/PB connector: INPUT—Sensitivity —40dB (7.8mV), 
Impedance 10k ohms OUTPUT—Sensitivity OdB 
(0.775V), Impedance 10k ohms Dimensions: 19-11/16" 
X 9-15/16" X 15-7/16". Weight: 41 lbs. Accessories: 
Two microphones F-96, empty reel R-7A, connection 
cord RK-74, two reel caps, motor pulley, power cord, 
head cleaning ribbon, splicing tape PS-2, demonstra¬ 
tion tape, SONY oil OL-1K. Optional accessories: 
Telephone pick-up TP-4S, microphone mixer MX-600M, 
MX-6S, stereo headset DR-3A, DR-3C. 



Distributed by: 


jacoby, mitchell & co.pty.hd. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 


To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, 2000. 
Please send me information on Sony Tape Recorders & nearest 
Sony retailer. 

NAME.- ___^. 

ADDRESS...-_ 


------. . MS/1-68/EA1 269 J 

1 ...........................— 
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Pictured is a pair of Sony DR3C 
stereo headphones which is supplied 
in the high impedance of lOKohms. 
They are well finished and have a 
good range of adjustment for com¬ 
fortable wearing. The padded sur¬ 
rounds are close-fitting to obtain an 
extended bass response and are 
easily removable to allow cleaning. 
The overall characteristic of the re¬ 
sponse of these headphones is a tend¬ 
ency to emphasise the “middles^* but 
they are pleasant and easy to listen 
to. Price is $18.75 and they are avail¬ 
able from most retailers of high 
fidelity equipment. 

(Editor*s note: For information on 
yet another brand of headphones see 
the review of A KG K20 and K60 
stereo headphones which appeared 
on page 143 of the September, 1969, 

issue of '‘Electronics Australia".) 
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to a terminal block on the rear panel 
of the amplifier. 

Once the adaptor has been completed 
the slider resistors should be set to the 
position which woiild give minimum 
volume in the headphones. After 
having connected the various leads to 
the amplifier and connected the loud¬ 
speakers to the appropriate points in 
the adaptor circuit, program material 
should be played through the loud¬ 
speakers with volume, balance and tone 
controls at their normal settings. Leav¬ 
ing these set, switch to the headphones 
and adjust the appropriate slider resis¬ 
tors for a suitable level in each chan¬ 
nel. With the levels set in this way, 
switching from speakers to headphones 
can be done without the need for re¬ 
setting the volume control. The effect¬ 
ive signal/noise ratio should be about 
the same. 

The diagrams provide for operating 
two pairs of headphones but, if provi¬ 
sion has to be made for only one pair, 
one of the sockets may be omitted, 
along with the associated 47-ohm and 
l(K>-ohm slider resistors. 

Readers may care to experiment with 
the idea of cross-couplmg the two head¬ 
phone circuits to diminish deliberately 
the isolation between the two channels. 

This has been the subject of a fair 
amount of discussion in overseas 
audio journals. The circuits usually 
involve various configurations of L, C 
and R, intended to make the cross¬ 
coupling frequency and phase con¬ 
scious, in an effort to simulate the con¬ 
ditions which obtain in ordinary loud¬ 
speaker listening. 

Before being qualified to offer ^ 
opinion about the various circuits 
vvfeoh have been suggested, it would 


Beginning in the January issue, we plan to describe a new communica¬ 
tions receiver, which we have developed. The objective was to produce 
a receiver of high performance, consistent with the best possible 
economy. The result is a high-stability receiver, with excellent signal- 
to-noise ratio and suitable for AM, CW and SSB reception. The photo¬ 
graph indicates that the finished article has a professional appearance. 
The following are some of the features: Solid state. Full coveraget 
0.5-30MHZ. Tunable IF. Crystal-lociced front end. FET RF amplifier. 
Two selectivity 

band-widths, 5KHz 
and 2.5KHz, us¬ 
ing ceramic reson¬ 
ators and perform¬ 
ance r iv ailing 
mechanical filters. 

Noise silencer on 
Lamb principle. 

Product detector 
and ceramic high- 
stability BFO. 

We also plan to 
feature next month 
a high power basic 
stereo amplifier de¬ 
livering up to 60 watts per chan¬ 
nel and catering for load imped¬ 
ances between 16 and 4 ohms, 
with distortion figures from 0.05 
per cent. The amplifier is intended 
to complement the Playrnaster 
127 control unit described in the 
November issue, ahd, with it, will 
constitute a high-performance, 

State-of-the-art Playrnaster system. 

Watch out, too, for a balanced- 
bridge metal locator! 

iiiiitiiiiiiimiMiiiiMiiiitHiiiiiniimimiitimiumiiiiutiiiiitiMiiiiiiiiiiiimiiiiiiii 

be necessary to conduct quite lengthy 
listening tests with a variety of stereo 
program material and this we have just 
not had time to do. It is obvious, how¬ 
ever, that provision of even the sinipler 
kind of network would add materially 
to the cost, bulk and complexity of a 
headphone adaptor. 

For those who wish to experiment 
on a simpler basis, however, low value 
resistors or a potentiometer may be 
tried in the position shown dotted on 
the circuit diagram. 

Go out and purchase yourselves 
a pair of headphones then, build this 
adaptor unit and you can listen to 
stereo any time you like. You may even 
listen to bagpipes at 3 a.m. on Sunday 
morning —■ as long as it’s on head¬ 
phones! Q 


RESISTORS 

(Carbon Film ±:5 P.C. Tol.) 


—-—--- ' i SS iai —--— 

1—-99 100—999 1000— 

Vkw Ac ic 2c 

VSw 4c 3c 2.2c 

Iw 7c 5.5c 4c 

RANGE: Va and Viw 1 ohm—10 meg. 

Iw 5 ohms—1 meg. 

NOTE: Values maybe mixed — We supply 
to your list. 

YELLOW-CAP Ceramic capacitors, lOOv. 
Range 2.2PF—820PF 6c each or $5.00 
per 100. Your selection in above range. 
Values may be mixed. 

----- — 

_±:I0% 


POLYESTER CAPACITORS 

lOOVW Xype»—Fidly Guaranteed 


MFD 

Price 
I—9 

10 + 

MFD 

Price 

l-~^ 

10 + 

0.001 

7c 

6c 

0.033 

9c 

Sc 

0.0022 

7c 

6c 

0.047 

10c 

Sc 

0.0033 

7c 

6c 

0.05 

11c 

9c 

0.0047 

7c 

6c 

0.068 

11c 

9c 

0.005 

7c 

6c 

O.OS 

11c 

9c 

0.0068 

7c 

6c 

0.1 

12c 

10c 

0.01 

7c 

6c 

0.22 

16c 

13c 

0.022 

Sc 

7c 

0.33 

21c 

17c 

0.03 

9c 

Sc 

0.47 

23c 

19c 


All components are new and guaranteed. 
Pack/Post 10c any order. Prompt service. 


KITSETS AUST. 

BOX 176, P.O., DEE WHY. 2099, N.S.W. 
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Solid state, control tones — and Hertz 

This month, our Technical Editor, Jamieson Rowe, is the 
target for a broadside — but he is well qualified to speak 
for himself. Other letters are from readers irate about con¬ 
trol tones on the mains and about changes in terminology. 

Conducted by the Editor 


The broadside with which Jim Rowe 
has to deal was aimed at one of his 
articles in the current series on solid 
state technology. Somewhat condensed 
to conserve space, the letter reads as 
follows: 

Dear Sir, 

I wish to congratulate you on the 
fine series of articles by Mr Jamieson 
Rowe, entitled ^^Fundamentals of Solid 
State,*' However, there would appear 
to be a very important question raised 
in chapter three of this series, and one 
which Mr Rowe has left unanswered. 
With reference to figure 3.5, the relat¬ 
ed text states that when an atom of an 
acceptor impurity^ such as aluminium 
is added to a silicon crystal lattice, it 
'^effectively brings with it into the 
crystal lattice nothing other than a 
positively charged valence band hole." 
Now the silicon crystal lattice prior to 
the addition of the acceptor atom 
should be electrically neutral overall, 
as far as I can see; similarly the accep¬ 
tor atom by itself should be electri¬ 
cally neutral. How is it, then, that two 
electrically neutral entities can com¬ 
bine to produce something which sud¬ 
denly has a net positive charge? 

/ hope Mr Rowe can answer this 
question, because it seems to be one 
of considerable importance. The posi¬ 
tion with regard to donor impurity 
doping seems simple and straightfor¬ 
ward, but unless the mystery of the 
appearance of a positive charge in 
acceptor impurity doping is cleared up, 
I, for one, will still be seeking a really 
satisfying expositions of the subject. 
(F.R., Upper Hutt, N.Z.) 

In reply, our Technical Editor has 
this to say: 

I must confess that when the Editor 
first showed me this letter, my reaction 
was a trifle emotional. 

How could anyone have so misin¬ 
terpreted such concise prose, each para¬ 
graph of which I have been delivered 
only after much sweat and striving for 
unambiguous communication? Or 
something along these lines, anyway ... 
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It looks as if I’ll never fully convince 
myself of the fact that the writing of 
a perfectly unambiguous, fully 
communicative technical article is one 
of those glorious ideals which we 
humans set up for ourselves as goals 
never-to-be-reached but always-to-be- 
striven-after. 

But enough of the workdesk pro¬ 
fundity. Upon re-reading both our cor¬ 
respondent’s letter and the relevant 
section of the article concerned, and 
after the cooling-off period necessary 
for some slight return to objectivity, I 
realised that the cause of the trouble 
lay fairly and squarely in the para¬ 
graph quoted. It is undeniably ambigu¬ 
ous, and could quite possibly have led 
other readers besides F.R. into thinking 
that a crystal of P-type semiconductor 
has an overall positive charge. 

For the ambiguity I apologise. I can 
only hope that the following explana¬ 
tion satisfies both F.R. and any other 
readers who interpreted the paragraph 
in a similar fashion. 

It would indeed be a “mystery” if 


0.47 



Referred to in the text, this 
filter is claimed to afford better 
than lldB attenuation of 
1050Hz control tones. Induct¬ 
ors must be able to carry the 
load current of, typically, ii 
to 2 amps. The shunt capaci¬ 
tors in particular must be rated 
to operate continuously with 
240VAC applied. 


two electrically neutral entities could 
combine to produce a product having 
a net charge. Luckily, while electronics 
involves a great many “mysteries,” to 
the best of my knowledge this is not 
one of them. The fact is that when an 
acceptor impurity atom is added to a 
neutral silicon crystal the resultant P- 
type material is still electrically 
neutral. 

The situation is really just as simple 
as that for N-type material. The accep¬ 
tor atom add^ to the silicon lattice 
differs from the host silicon atoms in 
two ways: it has a different nucleus, 
and it has one less valence electron. 
The charges on the impurity nucleus 
and on its “own” electrons are equal 
and opposite, hence the addition of the 
atom to the silicon crystal merely adds 
equal numbers of positive and negative 
charges to those already present, and 
neutrality is maintained. 

But whereas the nucleus of the im¬ 
purity atom becomes fixed in the 
lattice, the three electrons at the 
valence level enter into the valence 
binding system of the lattice and be¬ 
come the shared “common property” 
of all lattice atoms. 

Because the impurity atom only con¬ 
tributes three valence electrons to the 
binding system in this manner, whereas 
four are normally associated with each 
lattice position, it therefore effectively 
contributes to the valence binding sys¬ 
tem a “vacancy,” “defect,” “weakness,” 
or hole. And this hole is really just as 
much a part of the valence binding 
system as the electrons. 

Like the electrons, it is effectively 
“common property,” belonging not 
only to its parent impurity atom but 
rather to all of the atoms in the semi¬ 
conductor lattice. When excitation 
energy is added to the lattice, a 
neighbouring valence electron can 
“jump” over to fill the hole, leaving 
another hole in its place to be filled 
in turn by another valence electron, 
and so on. As a result the hole 
effectively moves around throughout 
the lattice binding system, and can 
accordingly behave as a positively 
charged current carrier. 

In short, then, just as a donor 
impurity atom effectively brings with 
it into the semiconductor crystal an 
excess electron which can move 
through the lattice in the conduction 
band as a negative current carrier, 
so an acceptor impurity atom effective¬ 
ly brings with it into the semiconduc¬ 
tor crystal a hole which can move 
through the lattice in the valence 
band as a positive current carrier. In 
each case the atoms also bring nuclei 
of different positive charge to the 
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WHY MESS ABOUT WITH WORDS? 

To set your mind at whatever is the reverse of ease, let me assure you 
that the controversy between Hertz and cycles-per-second has by no means 
died out and, barrinig an unexpected capitulation by the Hertz faction, isn’t 
likely to. If this makes me an unabashed supporter of Auckland’s L.S. 
(Forum, Septemiber) — and it does — I make no apology. I read the con¬ 
tribution by Mr Spackman in the December ’68 issue and am unimpressed 
by his sophistries: the fact remains that cycles-per-second means some¬ 
thing to the thoughtful person whether he knows anything of the esoteric 
language of electronics or not, while Hertz is — unless one is contemplating 
renting a car — essentially meaningless. 

And why, anyhow, this recent passion for changing the names of 
things? of changing ^rfectly good names with long and honorable histories? 
There is just a suspicion of arrogance in the whole thing, as if the name 
changing were a demonstration of the power of an individual or a com¬ 
mittee to do so. In 1956 an international conference on measurements 
decided that the word centigrade (in reference to the temperature scale) 
could be replaced by Celsius, thereby honouring a pioneer in thermo¬ 
metry. The conference saw no reason why the new name couldn’t be rammed 
down the throats of the scientific community. And so it was. Publications 
hovered. Some converted at once to Celsius, while others (no doubt waiting 
to see what was finally going to happen) held out for centigrade. After 
twelve years we have seen some of the original converts regress to the 
former word because they weren’t convinced their readers knew what the 
new one meant. We have, at the moment, both words in use and no 
guarantee that either of them will be understood. 

Other illustrations abound of the practice of swapping terminology for 
something that is not better but just different. 

We have seen, since the end of World War 11, the international phonetic 
alphabet changed twice, first to a remarkable system of gibberish that was, 
I am told, invented by philologists and linguists (and never has the academic 
communi^ shown itself so out of touch with practical reality), and then to 
a compromise alphabet which consisted of a mixture of the old and the 
new with a few original letters added for form’s sake. No one I have ever 
talked to believes that the present alphabet is any better than the one used 
during the war, yet each change has required the amending of tens of 
thousands of publications and the relearning of the alphabet by probably 
millions of individuals. 

I think that L.S. is right and that most of us now in the electronics game 
(either professionally or as interested amateurs) will continue to think 
“cycles-per-second” no matter what the “official” term is for as long as we 
continue to live (and some of us have a fair bit of life left in us). 

The only creatures who suppose they are making progress when they 
are going sideways are crabs. 

(D.C., Darwin, N.T.) 
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host semiconductor nuclei, maintaining 
overall electrical neutrality; however 
as these nuclei remain fixed they do 
not play a significant part in conduc¬ 
tion. 

So much for solid state, holes and 
electrons. 

CONTROL TONES: During the 
past year, we_have had quite a deal 
to say about control tones which the 
supply authorities impose on their 
power mains to effect various switch¬ 
ing functions. The tones have caused 
a large amount of annoyance in some 
areas because they penetrate audio 
systems and interrupt public meetings, 
church services, recording sessions — 
and the plain enjoyment of music at 
domestic level. 

It has been suggested that the 
gradually increasing level of annoyance 
probably indicated not only more 
widespread use of tone-operated 
equipment but a tendency to increase 
the level of the control voltages on 
the lines to offset ohmmic and reactive 
losses, sluggish relays, etc. 

In the controversy, supply authori¬ 
ties have remained conspicuously silent 
but, strangely enough, a number of 
complainants have recently conunent- 
ed Aat the levdl of annoyance seems 
to have fallen. 

Could it be that the publicky given 
to the subject in this journal has at 


last awakened authorities to the idea 
that they can’t just go on winding up 
the amplitude of the contaol tones? 

I hope so. 

In the meantime, here is a letter 
from a reader in Queensland who was 
not willing to sulinit meekly to this 
electronic pestilence: 

Dear Sir, — Professor Huey’s letter 
in the September, 1969, issue seems 
to offer a glimmer of hope to hundreds 
of thousands of Australians seeking 
freedom from the menace of control 
tones; hope that they may enjoy their 
leisure or advance themselves through 
the medium of listening to lectures on 
taperecorders; hope for those who in 
their spare time make tape books for 
the blind. 

But, personally, I don’t hold much 
hope for, you see, representatives of 
the Brisbane City Council and the 
P.M.G. Radio Branch have been out 
to my house to listen to, and try to 
suppress or remove the 1050Hz switch¬ 
ing tone from the mains. 

“Firstly they said that the equip¬ 
ment was suffering from a fault such 
as a bad earth. However, the Council 
man checked my earth, tightened up 
clamps, etc., but the 1050Hz signal 
remained unchanged. Someone suggest¬ 
ed that I drive three 6ft fencing spikes 
down into the ground, couple them to¬ 
gether and take this ‘silent’ earth to 
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A. VICTOR fir CO. 

proudly present the superb 

SONY TC560 



THE ULTIMATE STEREO 
CENTRE 

• Automatic Tape Reverse System 

• 240V A/C and 12V D/C Opera¬ 
tion • 10 Watts RMS Output 

• Input Selector • 3 Speeds Fre¬ 
quency: 20-21,000 Hz at 7i IPS: 
20-15,000 Hz at 31 IPS: 20-8,000 Hz 
at 11 IPS; Flutter and Wow; Less 
than 0.15% at 71 IPS: Flutter and 
Wow: Less than 0.2% at 31 IPS. 
Signal to Noise: Better than 50dB. 

• Separate Bass and Treble Con¬ 
trols. Size: 201 x 111 x 17J. 

Write or call for details on this 
special SONY FOR SCHOOLS oHer 
featuring models TC IIO^TC SOS, 

VICTOR'S 
HI-FI CENTRE 

Corner Wentworth Avenue, and 
Elizabeth Street, Sydney. 
61-2967 61-6031 

LAY-BY NOW. Terms. 

Take advantage of our 
PROGRESSIVE DISCOUNT SYSTEM 

AKAl MODEL 
STEREO 1800L 



^ Unique multi-purpose 
^ Exclusive Reel-8 track car¬ 
tridge recording and trans¬ 
fer. 

* Plus many other outstand¬ 
ing Akai features. 


ALSO ASK FOR THE 
NEW AKAI MIO 

Ask in person for our expert 
advice and unbeatable offer. 
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EIMAC 

new 3-500Z offers high power gain, less circuitry. 


ElMAC's new 3-500Z is a compact, heavy-duty power 
triode with 500 W plate dissipation, designed for opera¬ 
tion in zero-bias Class B r-f or audio amplifiers. The tube 
can be used as a cathode driven (grounded grid) linear 
amplifier where low distortion, high plate dissipation, 
and great thermal anode reserve are desired. The 3-500Z 
may be operated at plate potentials up to 3000 Vdc, and 
eliminates expensive, bulky screen and bias supplies. 
The 3-500Z will replace ElMAC’s 3-400Z where additional 
plate dissipation or greater reserve is desired. Forced- 
air requirement is approximately equal to that of the 
3-400Z, and a blower capacity of only 13 cfm at a back 
pressure of 0.2 inch is satisfactory for a single tube. 
The 3-500Z's zero-single plate current is somewhat higher 
than that of the 3-400Z. When used as a replacement for 
the latter tube, the 3-500Z’s zero-signal plate current can 
be reduced by addition of a simple zener diode in the 
cathode return. This technique is particularly suggested 
if plate potentials over 3000 Vdc are contemplated, or if 
the tube is used In equipment that is power supply limited. 


3-500Z TYPICAL OPERATION* 

(Minimum Distortion Products at 1 kW PEP Input) 


DC Plate Voltage.2500 V 

Zero-Sig DC Plate Current** .130mA 

Single-Tone DC Plate Current .400 mA 

Single-Tone DC Grid Current.120 mA 

Two-Tone DC Plate Current.280 mA 

Two-Tone DC Grid Current . 70 mA 

Peak Envelope Useful Output Power..500 W 

Resonant Load Impedance .3450 ohms 

Intermodulation Distortion Products.—33 dB 

‘Measured data from a single tube 
“Approximate 
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RADIO: Unofficial history 


iiiiiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiniitiuiaiiiiiiuiiiiiiiiUiiimiiiiiiiiiHmiiiiiiiiiiiiiiiini 


Bankstown was one of the districts 
hardest hit by the depression. In those 
days, it was a tough town in which 
to make a living or learn a trade. As 
a young teenager, I rode a push-bike 
all over this area, with a haversack 
died with radio parts and primitive test 
equipment strapped to my back. 

I know this column is for humour, 
but before I tell my true funny story 
I should like to say that my experi¬ 
ences in that harrowing period have 
given me, like Kylie Tennant, a deep 
affinity with the “battlers.” 

I served my apprenticeship with my 
father, who, in 1923, established what 
was probably the first radio shop in 
the suburbs. He .taught me the hard 
way. 

At the age of 11 years, I was given 
a “Wireless Weekly^* and a heap of 
parts and told to build a crystal set. 
I left school at 14, and, soon after, 
built my first radio for sale — a three- 
valve battery set in a cabinet nearly 
as big as a self-contained flat. 

My funniest experience concerns an 
old German customer out Revesby 
way. When I was given a service call, 
I was always instructed not to come 
back without five shillings for my time 
plus the cost of the parts. But, as my 
kindly father knew well, this was a 
tall order in a poverty-stricken town. 

I arrived at the German gentlem-ah’s 
home and he informed me that the 
radio only worked if he put his finger 
on the cap of one of the valves. I 
turned the radio on and was surprised 


to find that it worked, although not 
very well. 

“It*s working now,” I said. 

“Ah, yes. But look, vill you,” he 
replied, lifting up the lid of the re¬ 
ceiver. There, stretched from the cap 
of the RF amplifier across to the top 
of the aerial coil was a foot-long 
German sausage. 

“Finger iss meat; so iss sausage,” he 
explained, noting my surprise. 

In the era of my youth, teenaged 
kids were expected to show respect for 
their elders, and I managed somehow 
to suppress my laughter, albeit with dif¬ 
ficulty; but I could not resist asking 
one cheeky question. 

“Doesn’t the sausage get smelly 
after a while?” 

“Nein, my poy,” he answered. “I am 
sausage maker. I change him every 
week.’^ 

I was not able to get five shillings 
for repairing the fault, which, by die 
way, was an open-circuit aerial coil. 
He beat me down to three shillings 
and sixpence, but threw in two Ger¬ 
man sausages weighing about a pound 
each. We parted on the best of terms, 
particularly as he was kind enough to 
say: “You goot fixit, poy. Here for you 
threepence to spend and saveloy to eat 
on vay home.” 

I have often wondered in after years 
whether the two German sausages 
given in part payment ^r services 
rendered, as well as the saveloy I re¬ 
ceived as a bonus, had already served 
a term of duty inside the old German’s 
radio. (R.M., Wentworthville, N.S.W.) 


(Readers are invited to submit contributions to “RADIO: Un¬ 
official History” and a publication fee will be paid for those 
used. Stories must be humorous and they must be true. Letters 
must be si^^ed and the locale of the story indicated as a mark 
of good faith. The Editor reserves the right to re-phrase con¬ 
tributions as necessary to preserve uniformity of style. 

iiiiiiiimimitiiiiiiiiiiiiiiiiiiiiiitiiiiuiiimiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiitiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiintiiiiuiiiuiniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiHit 


the plug that I take the mains supply 
from. 

“Then followed this gem of conver¬ 
sation: ‘But you only get the 1050Hz 
when your Hi-Fi is turned on.’ ‘Ele¬ 
mentary, my dear Watson,* I replied 
‘but that’s when it annoys me most. 
When I hear it in the fridge and the 
fluorescent lights and on the phone, it 
doesn’t worry me as much — I put 
up with it then. It’s only when I’m 
doing professional tape recording and 
listening to lectures that it drives me 
up the wall.’ 

“Said the P.M.G. man: ‘Oh, I see. 
I’ll try this filter.’ Well, it did nothing 
and he promptly excused the filter by 
saying: ‘It used to work. Maybe the 
capacitors are drying out.’ 

“So they measured the signal coming 
through with a special voltmeter the 
B.C.C. man had with him and 
measured the signal voltage at my 
place at 5.5 volts. They said it should 
not be more than 3 volts. 

“The B.C.C. and P.M.G. men both 
agreed that the level was objection¬ 
able. The B.C.C. man said it was not 
his baby. The P.M.G. man suggested 
I buy the parts and make up a filter 
and to try it. (The circuit is enclosed 
with this letter.) Failing this, I could 
shield every cable in the circuit in¬ 
cluding the speaker leads. 

“Well I’ve heard some ideas in my 
time but that last one was a kookie. 
However, he finally consoled me by 
telling me I’ve no hope of really get¬ 
ting rid of it and to add insult to 
injury, the B.C.C. man asked me if 
I would not like a Zelweiger Switch¬ 
ing System relay fitted on my board. 
I replied I’m not encouraging the 
system; I’m against it. What he really 
was trying to tell me was, why don’t 
you join us for, brother, you sure 
won’t beat us. 

“I and many of my colleagues agree 
on one point but unfortimately cannot 
prove it. That the B.C.C. boost up the 
gain to make sure all the faulty and 
sticky relays operate, especially on the 
perimeter areas, for they can tell when 
the load increases or decreases. Per¬ 
haps servicing their relays might be a 
step towards helping the problem.” 

(W.F., Zillmere, Qld.) 

Well, there you are ... a man 
very angry about conj^ol tones, and 
typical enough of the way other 
readers feel, who have expressed them¬ 
selves on the subject. 

As for the maiins filter, someone 
may have the time and inclination to 
work out the inductor specifications 
and make it up. A quick check on a 
reactance chart indicated that it was 
intended to resonate at 1050Hz and 
any merit the unit might have would 
be dependant on resonance actually be¬ 
ing achieved in both the series and 
the shunt arms. 

And, speaking of angry readers, a 
letter on an earlier page, on the sub¬ 
ject of terminology, starts with Hertz 
and finished with the International 
Phonetic Alphabet. 

As far as Hertz is concerned, the 
article by L. S. Spackman in our 
December, 1968, issue explained the 
extreme precision which has become 
necessary in expressing time and fre¬ 
quency now that science has become 


involved, among other things, in 
inter-planetary navigation. It explained 
the ambiguities which have emerged 
about the exact meaning of cycles per 
second and the consequent reason 
for adopting the term Hertz. 

Our correspondent chooses to re¬ 
ject this and expresses himself as un¬ 
impressed by such “sophdstries.^’ C.D. 
can — and obviously will — please 
himself in the matter but, as far 
as this journal is concerned, we have 
no regrets about standardising on the 
word Hertz, nor have we the slightest 
inclination to back-pedal. 

It is true that many other terms 
are being introduced into scientific ter¬ 
minology and, grouped together, they 
look quite forbidding to those who 
are not involved in their everyday use. 

But so also do the terms they are 
superseding! 

For this December issue, we looked 
at an article from the U.S. National 
Bureau of Standards, listing and inter¬ 
relating a large number of terms, old 
and new. We decided against publish¬ 
ing it on this occasion, partly be¬ 
cause of the type-setting difficulties in¬ 
volved and partly because, for most 
readers, k would be material they al¬ 
ready had or didn’t need. 


Presumably, the only explanation 
C.D. can see for such changes is “a 
suspicion of arrogance” and a “demon¬ 
stration of power.” I fancy that there 
is something more to it than this. Dig 
deep enou^ and you might even 
find that the changes stem from new 
and more precise methods of quantis¬ 
ing standaids, the emerging inter-rela¬ 
tionship of physical units and a desire 
for international standardisation! 

I take it that the phonetic alphabet 
to which D.C. refers is not the one 
aimed at evolving letters to signify 
basic speech sounds but the Able- 
Baker-Charlie sort of thing, used to 
reinforce identification of convention¬ 
al letters. A, B, C, etc. 

Even the changes in this so-called 
alphabet may be found to be based 
on something other than an abstract 
exercise for philologists and linguists. 
The changes might just be found to 
have stemmed from shortcomings in 
the original convention; from a desire 
to find words which would result in 
fewer ambiguities when pronoimced 
by the variety of other-racial indi¬ 
viduals who are flying aeroplanes 
these days, and engaging in pursuits 
which involve international speech 
traffic. B 
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W Guitar Speaker 

P-382 


Voice Coil Impedance: 


8 Ohms (P382B).or 15 Ohms (P382A). 

Nominal Power: 


60 watt. 

Frequency Response: 


60 - 5000 c/s. 

Serisitivity: 


103 db/Watt. 

12"' Guitar Speaker 

30-35Q 


Voice Coil Impedance: 


8 Ohms. 

Nominal Power: 


40 watt. 

Frequency Response: 


70/5000 c/s. 

Sensitivity: 


102 2db/watt. 


Contact your State Office of ASTRONICS AUSTRALASIA PTY. LTD. (Sole Australian Agents, and a member 
of the Electronic Industries Limited Group of Companies) for your nearest dealer's address. 


VIC: 161-173 Sturt St. South Melb. Phone 69 0300. 
N.S.W.: 121 Crown St, E. Sydney. Phone 31 6721. 

S.A.: 81-97 Flinders St, Adelaide. Phone 23 4022. 
W.A,: 28 Belmont Ave, Belmont. Phone 65 4199. 
TAS: 199 Collins St, Hobart. Phone 2 2711. 

QLD: 50 54 Lt. Edward St, Brisbane. Phone 2 0271. 



PIONEER 

- THE BIGGEST SOUND AROUND 
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On dry joints and hasty conclusions 


What is the difference between a keen snap diagnosis, 
which brands you as a genius, and a hasty jump to a wrong 
conclusion which brands you as a clot? Very little really; 
it's almost entirely a matter of whether the guess was a 
good one or a bad one. 


Two things I mentioned in last 
month’s stories pronlpted comments 
from friends who read these notes. The 
first arose out of my story about the 
deflection yoke with the Ported turn 
and, sj^ifically, my comment that 
“the quite normal souild that was issu¬ 
ing from the loudspeaker seemed to 
suggest that there was nothing wrong 
with the normal HT supply . . 
which, as it turned out, proved to be 
correct. 

“Don't you kid yourself, mate,’’ said 
one of my colleagues, commenting 
upon the story. “I was caught out pro¬ 
perly, on a recent job, because I jump¬ 
ed to a conclusion like that,” 

Then he went on to tell what hap¬ 
pened, even though it was something 
of a story against himself. On the other 
hand, for those who may be inclined 
to scoff, let me emphasise that most 
servicemen work long hours in a job 
that requires all one*s concentration 
at the best of times. It would be sur¬ 
prising if some of us DIDN’T make 
a mistake now and again. 

This job was the last on the run for 
the day. It had been a long day and 
my friend was tired. On top of that 
the customer lived in a home unit, on 
the third floor, and in a district Where 
parking was at a premium. So, by the 
time he had found a parking spot, 
walked a couple of hundred yards back 
to the home unit and up three flights 
of stairs, lugging his kit, he was tired 
and—let’s be frank—a bit cranky. He 
just hoped that this would turn out to 
be a routine fault so mat he could get 
home for his evening meal, already 
overdue. 

The set turned out to have sound 
but no picture or, at any rate, no pic¬ 
ture that was readily discernible under 
normal room lighting conditions. But 
not only was the sound section func¬ 
tioning: it was functioning so well, 
with “. . . oodles of good clean sound,” 
as my friend put it, that There could 
be no question of a simple loss of HT. 

And at that point my friend virtually 
convinced himself that the job was go¬ 
ing to be a hard one. Foolish? Perhaps 
so; but he had reached the stage where 
the thought of delving into an upturned 
chassis on the loungeroom floor, per¬ 
haps for the next hour, was more than 


he could take. Better not to start if the 
end of the job was not in sight. Better 
to assume that it was a hard one and 
treat it as such. Which meant remov¬ 
ing the chassis and taking it back to 
the shop, where someone else could 
worry about it. To be sure, this meant 
lugging the chassis down the stairs and 
several hundred yards along? the road, 
but at ler^t this called for no special 
mental effort and only a one-v ay walk. 

So this was what he did. Naturally, 
the customer was less happy than he 
would have been had the set been 
fixed on the spot, but not so unhappy 
as if the serviceman had not called 
at all. So, superficially at least, he had 
discharged his responsibility. 

The punch line to the whole story 
came late the following day when he 
returned to the factory. The bench ser¬ 
viceman who had handled the fault 
bailed him up. 



“You*re too late—1 fixed it and 
ifs working perfectly!” (TV 
Times). 


“That set you brought back,” he 
said, identifying the make and model, 
“did you have any particular reason for 
bringing it in? There didn’t seem to 
be much wrong with it.” 

“What was wrong with it?” asked 
my friend. 

“Two crook 6N3s” (rectifiers) was 
the reply. 


So much for my friend’s snap diag¬ 
nosis and his (or anyone else’s) reli¬ 
ance on the behaviour of the sound 
section as an indication of adequate 
HT voltage. I am sure both he and 
I will be more careful in future. 

The other point I raised last month 
was in the form of a question, “How 
long can a joint remain dry?” 

It is the kind of question to which 
there is no conclusive answer, but 
there is plenty of evidence to indicate 
that dry joints can turn up in the most 
unexpect^ places and that they can 
remain undeteaed for a long time. 

Hardly had I completed last month’s 
notes th^ I had occasion to drop in on 
my amateur friend. I found him in 
his shack, poring over his latest dis¬ 
posals buy; a relatively modern oar 
radio telephone unit which he had been 
fortunate enough to acquire “for a few 
quid” and whi^ he planned to convert 
to the six-metre amateur band. 

One of the conversion steps involved 
removing the aerial coil and rewinding 
it with a larger number of turns. The 
coil was wound on a small bobbin 
similar to that used for RF chokes, 
and simply supported by its pigtails. 
Getting it out presented a minor pro¬ 
blem, since it was tucked down in a 
comer of the chassis. We studied the 
layout together and decided that the 
earthy end Would be the easiest con¬ 
nection to tackle first. Once that was 
free, the other end would become more 
accessible. 

So, soldering iron in one hand and 
pliers in the other, my friend prepared 
to operate. First he coaxed the jaws 
of the pliers down through the maze 
of components and managed to grip 
the pigtail with it, while preparing to 
bring the soldering iron in from another 
angle. But it wasn’t necessary. As 
he gave a gentle tug on the pigtail, 
just to make sure he had a good grip 
on it, it came clean away from the 
chassis connection. It was as “dry” 
a joint as either of us had ever seen. 

While of little consequence at fbis 
point in time, both my friend and my¬ 
self were inspired to speculate on just 
how much strife I his fault may have 
caused over the years. How many 
times, for example, did the driver of 
the vehicle complain that he had failed 
to receive a message because the 
receiver was not working correctly? 
And how many times did the main¬ 
tenance mechanic find nothing wrong 
and accuse the driver (privately at any 
rate) of being “in the pub” when the 
call came through? ^ually, how 
many times did the driver privately 
accuse the mechanic of being a brain¬ 
less clot, incapable of chan^ng a set 
of torch batteries without an instruction 
manual? And so on. 

I wonder. 

One of the questions which 
oustomers, particularly migrant 
customers, ask fairly regularly concerns 
the compalabyity of foreign TV sets 
with the Australian system. This is 
usually prompted by the situation 
where a relative or friend “at home” 
is planning to migrate to Australia and 
wants to know whether he should 
bring his TV set with him, or sell it 
and buy a new one when he arrives. 

I don’t mind answering these ques¬ 
tions — in fact I tend to encourage 
them — but one would need to be a 
walking encyclop^ia these days to keep 
track of all the information about all 
the systems in use. In the European 
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Prove it by the sound! 

.prove it with 

AKAI. 

CROSS-FIELD HEAD 


’s Wide Range of Products Carries 
;st Christmas Message 

AKAl’s high prestige stereo products carry a distinctive Christosas message—one with the meaning of lasting 
quality. AKAI—world renowned for its leadership in tape recorders—has broadened the scope of its 
production activities to now include many different, uniquely designed speakers and amplifiers. The same 
ovepall distinctive top quality design and superior craftsmanship are brought to these distinguished products. 
Make it a memorable Christmas! With AKAI you’ll have only the best memories. 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St.. Sydney, N.S.W./146 Burwood Rd.. Hawthorn. ViCTORIA/399 Montague Rd.. West End. Brisbane, QUEENSLAND/8 Arthur St., 
Unley, S.A./579 Murray St., Perth. W.A. HOMECRAFT: Petrie St.. Canberra. A.C.T J.B. Y0UN6: Giles St.. Kingston. A.C.T. 
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area alone there are some 14 different 
systems, involving such variations as 
number of lines, type of soimd modu¬ 
lation, sense of vision modulation, 
vision/sound separation, bmd width 
etc. And to these must be added a 
variety of channel numbering systems 
and channel combinations within 
these systems. 

Fortunately, I recently acquired a 
discarded short-wave listeners’ guide 
(World Radio-TV Handbook) which, I 
was surprised to discover, listed a good 
many things other than short-wave 
stations, including broadcast and TV 
stations. While it might have been 
out of date as far as short-wave sche¬ 
dules were concerned—which was how 
I acquired it —I imagine it is still ac¬ 
curate and fairly up to date in regard 
to TV stations and standards. 

However, I’m afraid I was hardly 
prepared for the first use I would make 
of this handy reference. The customer 
explained that he had migrated from 
Czechoslovakia some years a^, leaving 
his parents behind. “Here it comes,’* 
I thought, “he wants to bring the old 
folks out and is wondering whether 
they should bring their TV set vidth 
them.’* “What I want to know,** he 
said, “is whether an Australian set will 
work in my country. I would like to 
take one back as a present.** 

Well? So much for my jumping to 
ccmclusions. But 1 had to admit that 
it was a switch on the usual theme. 

So I fished out my reference and 
looked up the system used by Czecho¬ 
slovakia. It looked promising at first; 
625 lines, negative modulation, FM 
sound, exaedy the same as ours. Then 
came the vision bandwidth and channel 
bandwidth, which were slightly wider 
than ours, though not enough to pre¬ 
sent a problem in itself. But it aU 
added up to a sound and vision carrier 
separation of 6.5MHz as against our 
standard of 5.5MHz. Whether such a 
difference could be accommodated 
within the adjustment range of the 
sound IF transformers would depend 
on the design of the transformers and 
a certain amount of luck. 

Next the channels. Here the situation 
varied from virtually “spot on*’ in one 
or two cases to “nearly’’ in most cases, 
but “completely missing’’ in one case. 

What did all this add up to? Would 
it be a proposition? It was hard to be 
definite, but I was strongly inclined 
to advise against it. Granted, the sound 
IFs could be doctored and the tuner 
coils could probably be adjusted by 
means of the slugs to give reasonable 
performance from most of the chan¬ 
nels. But all this depends on finding 
someone with the ability to do these 
jobs. And even then it left one channel 
not covered, several with the aerial and 
RF stages off tune in varying degrees, 
and the whole set with a lesser band¬ 
width than it should have had. 
Enough, in my opinion, to mix a lot 
of disapj^intmenit with the excitement 
of receiving a present in these circum¬ 
stances. 

I happened to mention this incident 


to a colleague; one I have mentioned 
before in these notes and who works 
for a firm specialising in closed circuit 
TV systems, video recorders, and such. 
They also encounter a lot of customers 
who have foreign sets whidi they want 
modified, mostly American or Japan¬ 
ese. And, mainly because my colleague 
has a fair amount of experience in this 
field, they usually tackle them. 

My comment served to remind him 
of a recent incident which he felt I 
might like to re-teU. It concerned a 
Japanese set, but one made for one of 
the European systems, and which the 
owner now wanted changed to the 
Australian system. Which seems 
to be doing things the hard way, but 
that’s how it goes. Fortunately, the 
particular European system was fairly 
compatible with our own, the main 
difference being a sound vision separa¬ 
tion of 6MHz, rather than 5.5MHz. 

And that’s where the trouble started. 
Before the set reached my friend’s or¬ 
ganisation someone else had been hav¬ 
ing a fiddle with it. And, while they 
obviously knew what they were try¬ 
ing to do, they had been rather heavy 
handed in their attempts to do it. 

More specifically, they had butcher¬ 
ed the discriminator transformer. To 
understand how this had happened it is 
necessary to have some i^a of the 
construction of the discriminator trans¬ 
former. The coils were wound on a 
circular ferrite bobbin, approximately 
‘T* shape in cross section. Over the 
top of this fitted an inverted ferrite 
cup, something like an inverted “LT* 
in cross section. This was threaded on 
the outside and engaged matching 
threads moulded in two uprights ex¬ 
tending from the base. It was slotted 
at the top to take a screwdriver and 
provided the means of tuning the trans¬ 
former, by being screwed up or down. 

This was where the fiddler had come 
to grief. Since he needed more induc¬ 
tance to tune to the lower frequency 
he had screwed die cup down as far 
as it would go, presumably without 
achieving the required inductance. Un¬ 
fortunately, the wires from the coils 
ran along the base of the unit under¬ 
neath the edges of the ferrite cup. 
When this was screwed hard down it 
severed the wires close up against the 
coil. 

What to do? A replacement coil 
was out of the question, so there was 
nothing for it but to try to rewind the 
old one. My friend very carefully re¬ 
moved the windings, taking careful note 
of the number of turns, gauge of wire, 
and general configuration. The pri¬ 
mary consisted of one turn, ,whtle the 
secondary consisted of two windings, of 
seven turns each, bifilar wound. So. 
having tracked down some wire of 
approximately the same gauge, he re¬ 
wound it accordingly. 

Then he did whait the fiddler should 
have done in the first place; added a 
few pF of capacitance across the 
winding to allow it to tune to 5.5MHz 


with a reasonable setting of the fer¬ 
rite cup. The operation was a complete 
succe^ and the set was easily adjusted 
for the local sound channels. 

Probably the most interesting point 
arising out of the exercise is that it is 
easier to modify the European sound 
IFs, which operate on either 6MHz 
or 6.5MHz than the American or 
Japanese ones on 4.5MHz. It is rela¬ 
tively easy to lower the frequency, by 
adding a small amount of “C,” but not 
nearly so easy to raise it. 

Still on the subject of fcNneign set 
conversion, my friend’s next story 
must surely take first prize as an exer¬ 
cise in futility. It took some time to 
piece together the history of the set 
and set it down in correct chronolo¬ 
gical order. As nearly as I can make 
out, it went something like this: 

The customer was a migrant, resi¬ 
dent in Australia for several years, 
who decided he wanted a TV set. 
And, appareody convinced that 
nothing on the local market was good 
enough, he made arrangements to im¬ 
port one from Europe. This took a 
lot of organising. Money had to be 
transferred to the European company, 
arrangements made for transport by 
sea and then, when eve^hing was 
finalised, there was a wait of several 
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weeks before the ship reached Aus¬ 
tralia. Then there were Customs for¬ 
malities to organise, import duty and 
sales tax to be paid, and so on, result¬ 
ing in more delays. 

But, eventually, he took delivery of 
the precious set. The only trouble was 
it wouldn't work. At exactly what 
stage the owner realised that it would 
ne^ to be modified for Australian 
conditions is not quite clear. Perhaps 
he knew before he started and imag¬ 
ined that it was a simple routine pro¬ 
cedure; perhaps he didn't know until 
he tri^ to use the set. At any rate, 
the set eventually reached my friend’s 
service bench with the brief request 
that it be modified to receive Aus¬ 
tralian stations. 

My friend made a cursory inspec¬ 
tion of the set, established that it was 
a valve type receiver, intended for 
240V operation, and that did not use 
a i»wer transformer. Then he plugged 
it in, switched it on, and began ad¬ 
justing the various controls in the 
hope that he could at least bring in a 
picture. 

Eventually he succeeded, but it was 
not a very satisfactory picture. For 
one thing the set appeared to be badly 
overloaded, the picture presenting a 
distorted negative image similar to 
that sometimes experienced when a 
set suffers AGC failure or severe mal¬ 
adjustment. Also, although the picture 
could be locked in a sort of a way, 
it was far from satisfactory. 

At this point my friend decided to 
remove the chassis from the cabinet 
and take a closer look at it. One of 
the first things that struck him was 
that both IF strips used printed wiring 
type inductors, &ese being small ver¬ 
tically moimted boards which plugged 
into the main circuit board. And the 
second thing he noted was that the 
sound and vision IF systems appeared 
to be completely separate, both com¬ 
mencing at the tuner and progressing 
to their respective destinations. In 
short, it did not employ the normal 
intercarrier sound IF system. 

The next thing he found was a 
circuit dia^am. Tucked away in an 
envelope inside the cabinet, it had 
been hidden by a section of the 
cabinet back which did not need to 
be removed in order to extract the 
chassis. From this he made a number 
of additional discoveries. The first and 
most obvious one was that the sound 
IF system fed into a conventional 
AM detector, rather than the more 
usual FM discriminator. Fairly ob¬ 
viously, the set was designed for a 
system using AM sound. 

This explained why the set did not 
employ the intercarrier system; inter¬ 
carrier operation is possible only with 
an FM sound system, which is needed 
to reject the AM video component 
which would otherwise intrude on the 
sound channel. 

More interesting information was 
found in the video amplifier section. 


By working out the phase of the video 
signal as it was derived from the detec¬ 
tor, and checking the phase rev^sal 
contributed by each video stage, he 
eventually concluded that the set was 
made for a positive modulation sys¬ 
tem; hence the negative picture which 
he had blamed on an oveiload condi¬ 
tion. 

At this point my friend was b^in- 
ning to wonder what was really involv¬ 
ed. He had been led to believe that the 
set was designed for one of the Euro¬ 
pean standards, rather than the English 
standard, yet here was evidence of 
positive modulation and AM sound; 
two major characteristics of the old 
English system. 

In the face of this apparent anomaly, 
my fiiend then checked over the 
remainder of the circuit in search of 
some other clue. He found it in the 
form of frequency figures quoted along¬ 
side the various IF transformers, and 
obviously intended as a guide to align¬ 
ment In themselves they were not 
particularly interesting, but they did 
indicate the spacing between sound and 
vision channels — approximately 
llMHz. 

This rather startling discovery sent 
my friend scurrying for his own list 
of European TV systems. It took only 
a few minutes to find the appropriate 
reference: 11.15 MHz sound/ vision 
separation, positive vision modulation, 
AM sound, and — in case you haven’t 
already guessed it — 819 lines. Yes, 
the set was designed for the French 
819-line system! 

Just how all this came about is any¬ 


body’s guess. The owner had had no 
direct contact with my friend’s organi¬ 
sation, the set having come via another 
dealer. Which is a pity, because it 
would have been very interesting to 
determine the reasoning and sequence 
of events which led up to such a 
ridiculous situation. 

My own guess is that they went 
something like this: Some well-mean¬ 
ing but non-technical fiiend had advis¬ 
ed the owner that the best TV sets 
w«ie made by a certain German com¬ 
pany (which might well be true) and 
that the sets which gave the best 
results were those using 819 lines 
(which, a^in, could be true). And, 
on this evidence either the migrant or 
his friend, or both of them together, 
decided that die best combination was 
a set made by this company and de¬ 
signed to work on 819 lines. 

And what could be done to salvage 
the situation? As far as my friend was 
concerned, nothing. It would have been 
a colossal task, amounting to a virtual 
rebuilding of the set, to bring it into 
line with the Australian system. 
It simply was not economically practi¬ 
cal. So the set was simply returned to 
the owner with the comment, “Sorry, 
no can do.’’ 

To suggest that he must have found 
this verdict profoundly disturbing is 
probably an understatement. After the 
trouble and expense involved he must 
have felt like cutting his throat. But 
Fm afraid that is what happens when 
uninformed people embark on ventures 
of this kind without seeking advice 
from a responsible source. Q 
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Chapter 8 


by Jamieson Rowe 


Field-effect transistors — the junction FET — operation 
— cut-off and pinch-off — channel current ''plateau'' — 
static drain-source characteristics — trioJe and pentode 
operation, depletion and enhancement modes-^the transfer 
characteristic — transconductance — other parameters and 
characteristics — constant current diodes — insulated 
gate FETs — the three basic types of MOSFET — the dual¬ 
gate MOSFET — insulation breakdown. 


In the discussion of unijunction 
device operation given in the last chap¬ 
ter it was noted that one aspect of 
device behaviour involved a so-called 
“field effect** mechanism, in which the 
effective conductivity of one region of 
the device was modulated by the width 
of a depletion layer extending from an 
adjacent P-N junction. Mention was 
made of the fact that this type of mech¬ 
anism is quite important, and that it 
actually forms the basis of a number of 
useful semiconductor devices. The best- 
known of these devices is the 
field-effect transistor, and it is appro¬ 
priate that we now turn our attention 
to this device. 

Like the unijunction, the field-effe:t 
transistor is a device whose comiplex- 
ity is only slightly greater than that 
of the basic semiconductor diode. How¬ 
ever, even more so than in the case of 
the unijunction, the field-effect tran¬ 
sistor is a device capable of performing 
many unique and highly useful func¬ 
tions. Because of this it has, in recent 
years, found use" in many differ¬ 
ent applications, and it seems likely 
that it will be used to an even greater 
extent in the future. 

In concept, the field-effect transistor 
was actually the first semiconductor 
amplifying device to be proposed. Far¬ 
sighted American engineer Julius E. 
Lilienfeld first proposed such a device 
as early as 1928, and patented the idea 
in 1930. Then in 1948 the pioneering 
semiconductor physicist William Shock- 
ley fwoposed a more practical form of 
the device^—although his work at that 
time actually led to the development, 
with W. Brattain and J. Bardeen, of the 
bipolar transistor. 

Despite the early theoretical predic 
tions, it was not until 1958 that the 
first commercial field-effect transistor 
appeared. Called the ‘Tecnetron,** it 
was developed by Polish scientist 
Stanislaus Teszner in the laboratories 
of the French firm, Companie Francais 
Thompson-Houston. 

The Tecnetron was a germanium 
device and had rather limited perform¬ 
ance; as a result, interest in field-effect 
devices did not really awaken until 
1960, when the first commercial silicon 
device was produced by the American 
firm Crystalonics, Inc. Since then the 
devices have been developed to a 
stage where they are now highly com¬ 


petitive with the more established bi¬ 
polar devices. 

A number of different varieties of 
field-effect transistor have been develop¬ 
ed, and although it is true that these all 
operated in a broadly similar fashion, 
the differences are significant enough to 
justify at least partially individual treat¬ 
ment. Accordingly, this chapter will 
adopt the procedure of dealing initially 
and primarily with the device which 
represents the most direct development 
from the basic semiconductor diode, 
namely the jiToction field-effect transis¬ 
tor or “JFET.’* It will use this device 
to develop most of the basic concepts 

DRAIN 


plemcntary” versions of the JFET— 
i.e., one can produce either a device 
having an N-typc channel region and 
adjacent P-type gate regions, or alter¬ 
natively a device with the opposite 
arrangement. Both types of JFET are 
in fact produced, and botJi are found 
in typical circuit applications. 

Figure 8.1 shows the basic structure 
of a modem silicon JFET device of 
the “N-channer* variety. It may be 
seen that the lightly doped N-type 
channel of the device is roughly U- 
shaped, and that it is 'bounded on 
either side by heavily doped gate 
regions. The electrodes connecting to 
the gate regions are labelled here “gate 
r* and “gate 2,” but in most devices 
these connections are tied together in¬ 
ternally and brought out as a single 
gate electrode. 

The electrodes connecting to the 
ends of the channel region are con¬ 
ventionally known as the source and 
drain electrodes. However, in mosv 
JFETs the internal structure is sym¬ 
metrical, so that these labels are 
actually interchangeable. 

HEAVILY DOPED 



SOURCE 

Rgure 8.1 

and will then deal briefly with the 
other main types of device. 

Other names which have been used 
for the JFET are “fieldistor** and 
“unipolar transiistor,’* the latter term 
intended mainly to distinguish the 
device from the bipolar transistor. 

In structure, the JFET is only 
slightly more complex than the unijunc¬ 
tion, which we examined in the last 
Chapter. It consists basically of a nar¬ 
row strip or channel of lightly dcmd 
semiiconductor material, whose effec¬ 
tive conductivity is modulated by the 
width of the depletion layer or layers 
associated with one or more P-N junc¬ 
tions formed between the channel and 
adjacent heavily doped gate regions. 

Like the unii}unction, the JFET may 
in theory be made from either ger¬ 
manium or silicon; in practice, It is 
made almost exclusively from silicon 
because of the lower saturation cur¬ 
rents and higher performance which 
this material offers. And, as may be 
expected, it is possible to make “com- 


Naturally enoujji, even when such a 
device is in equilibrium with no exter¬ 
nal bias voltages applied to the dec- 
trodes, the familiar depletion layers 
will be set up in the vicinity of the 
P-N junctions along the sides of the 
channel. And because the channel 
material is intentionally doped rather 
lightly, compared with the gate regions, 
these depletion layers will extend fur¬ 
ther on the channel side of the junc¬ 
tions than on the gate side, as shown. 

As we have seen in earlier chapters, 
a depletion layer is a region in a semi¬ 
conductor which has been effectively 
“converted” into very high resistivity 
by the removal of all current carriers. 
Because of this very high resistivity, a 
depletion layer is actually closer to an 
insulator than to a conductor. 

The depletion layers which extend 
into the channel region of a JFET 
thus represent areas in that region 
which are capable of only slight con¬ 
duction relative to the remaining 
central strip. As a result the effective 
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electrical width of the channel is some¬ 
what less than its physical width, and 
its resistance is accordingly higher than 
would be the case if the depletion 
layers were not present. 

From the discussions of P-N junc¬ 
tion operation and dep^letion layer be¬ 
haviour given in earlier chapters, it 
should be fairly easy for the reader 
to see that if an external bias voltage 
is applied to the JFET between the 
gate and channel regions, it will change 
the effective width of the channel 
region and hence change its resistance 
from the equilibrium value. An exter¬ 
nal voltage which reverses biases the 
gate-channel junctions will cause the 
depletion layers to widen, encroaching 
further into the channel to reduce its 
effective width still further and 
increase its resistance. Conversely, if 
the external voltage forward biases the 
junctions, the depletion layers will nar¬ 
row, widening the effective width of 
the channel and lowering its resistance. 

If another external voltage is applied 
to the device between the drain and 
source electrodes, the current drawn by 
the channel region will naturally 
depend upon both the applied drain- 
soi^e voltage and upon the channel 
resistance. But the channel resistance 
is itself determined by the actual bias 
voltage present across the gate-chan¬ 
nel junctions which will depend in 
turn upon both the external gate-chan¬ 
nel bias and the drain-source voltage. 


current, and hence no source of “inter¬ 
nal” junction bias. The extemial bias 
simply causes the depletion layers of 
ttie junctions to adjust evenly to the 
altered conditions. In fact the gate- 
channel junctions of the device will 
behave in these circumstances exactly 
as a normal P-N diode. 

If the polarity of Vgs correspcmds 
to reverse bias of the junctions, as 
sfhown, the depletion layers will be 
found to extend considerably into the 
channel; at the same time only a small 


therefore, the narrow portion of the 
channel will effectively consist of very 
high resistivity material— i.e., the 
channel will be effectively cut off. 

The value of Vgs at Which cutoff 
occurs is known as the cutoff bias, 
usually symbolised by Vgs(off). With 
typical JFETs it varies between about 
~1V and — lOV, depending upon the 
doping levels and the device dimen¬ 
sions or “geometry.” 

When external gate-source bias alone 
is applied to the JFET, then, the deple¬ 
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(NO CHANNEL CURRENT) 
GATE-CHANNEL CHARACTERISTIC 
AS FOR A NORMAL P-N DIODE, FOR 
REVERSE BIAS AS SHOWN. ONLY A 
SMALL AND VIRTUALLY CONSTANT 
SATURATION LEAKAGE CURRENT 
Igss FLOWS. 
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Hence the channel current which flows 
will be determined by both the gate- 
channel and drain-source voltages. 

Although the relationship between 
channel current and the applied volt¬ 
ages may seem rather complex from 
the foregoing, it can be broken down 
into two quite simply understood 
mechanisms. One of these is associ¬ 
ated with an “external’^ gate-channel 
junction bias component provided by 
the external gate bias voltage, while 
the other is associated with an “inter¬ 
nal” bias component derived within the 
device from the applied drain-source 
voltage. rhe two mechanisms may 
be understood by reference to the dia¬ 
grams of figure 8.2. 

The diagram of figure 8.2 (a) shows 
the effect of an extennal gate-source 
bias Vgs applied to the JFET, with 
the drain dectrode left unconnected. 
Here there is no longitudinal dhannel 


and almost constant gate-source satu¬ 
ration current Igss will flow. Con¬ 
versely if Vgs were connected to bias 
the junctions in the forward direction, 
the depletion layers would be found to 
extend only a small distance into the 
channel. Of course if the forward bias 
were increa^ beyond the turn-on 
knee (O.bV in the case of a silicon 
device), significant gate-source current 
would flow; however, as will be seen 
later this significantly disturbs device 
operation, and is therefore not permit¬ 
ted to occur in the majority of JFET 
applications. 

In the reverse-bias situation, there 
will naturally be a value of applied 
gate-source bias Vgs at which the 
depletion layers will have extended 
s^ciently to meet one another along 
virtually the full length of the narrow 
portion of the chaimel. For this and 
higher reverse-bias values of Vgs, 


tion layers are uniform in width along 
the length of the channel, and the lat¬ 
ter has a uniform width whidh is 
directly related to the gate-source 
bias. As soon as the applied voltage 
reaches the reverse-bias v^ue Vgs (off) 
where the depletion layers meet, the 
channel is cut off. This illustrates the 
first of the two mechanisms respon¬ 
sible for JFET operation. 

The second mechanism is that which 
is best seen when only drain-source 
bias is applied to the device, as illus¬ 
trated in figure 8.2(b). Here the two 
gate regions are tied to the source 
electrode, so that in this case there 
can be no external component of gate- 
dhannel bias. However, because the 
drain-source bias voltage Vds is applied 
between the ends of the channel, there 
is a current and a voltage gradient in 
the latter, and this produces an internal 
gate-channel bias component. 

Because of the voltage gradient in 
the channel, the gate-channel junctions 
will in fact be reverse-biased to an in¬ 
creasing extent along the channel 
length. The reverse bias will reach a 
maximum value at the drain end, 
where virtually the full value of the 
drain-source voltage Vds will be 
present as reverse bias. 

As a result of the progressive in¬ 
crease in reverse bias, the junction de¬ 
pletion layers will increase progressively 
in width along the length of the chan¬ 
nel as shown. At the source end they 
will have the modest width correspond¬ 
ing to equilibrium conditions, while at 
the drain end they will have widened 
to correspond to a reverse bias of Vds. 

Because of this progressive widening 
of the depletion layers, a pronounced 
“pinching” occurs at the drain end of 
the narrow portion of the channel. 
Naturally the result of this pinching 
effect is that the effective channel re¬ 
sistance does not remain constant at 
its initially low value, but rises with 
increasing drain-source voltaige. The 
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“BRAND 5"—unconditionally guar¬ 
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material. 
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LENGTH 

TYPE No. 

DESCRIPTION 
& MIL. THICKNESS 




7^ REELS 


‘ . ■ 


1200' 

15D7 

1.5 ACETATE 

6.60 

3.00 


1800' 

10D7 

1.0 ACETATE 

7.25 

3.25 


1800' 

10D7M 

1.0 MYLAR 

9.15 

3.99 


2400' 

5Q7M 

.5 MYLAR 

10.40 

4.75 


2400' 

5D7MT 

.5 TENSIL MYLAR 

11.90 

5.25 


3600' 

5D7MS 

.33 MYLAR 

13.20 

6.75 




5}^ REELS 




1200' 

10D57 

1.0 ACETATE 

5.50 

2.55 


1200' 

10D57M 

1.0 MYLAR 

6.00 

2.95 


1800' 

5D57M 

.5 MYLAR 

8.90 

3.75 . 




5" REELS 


i 

1 


600' 

15D5 

1.5 ACETATE 

3.40 

1.80 1 


900' 

10D5 

1.0 ACETATE 

4.15 

1.98 


900' 

10D5M 

1.0 MYLAR 

5.32 

2.25 


1200' 

5D5M 

.5 MYLAR 

6.95 

2.50 


1200' 

5D5MT 

.5 TENSIL MYLAR 

8.70 

2.75 


1800' 

5D5MS 

.33 MYLAR 

9.60 

3.75 


1 CORRESPONDENCE 

TAPES 
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900' 

3D32MS 

.33 MYLAR 

3.90 

1.95 




3" REELS 




150' 

15D3 

1.5 ACETATE 

.95 

.50 


225' 

1003 

1.0 ACETATE 

1.20 

.65 


225' 

10D3M 

1.0 MYLAR 

1.65 

.70 


300' 

5D3M 

.5 MYLAR 

1.95 

.85 


600' 

3D3MS 

.33 MYLAR 

3.30 

1.60 



CASSETTES 

C30 

C60 

C90 

3.10 

3.50 

4.75 

1.55 

1.65 

2.65 
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change in resistance is slow at first, 
but becomes more rapid as Vds rises. 

If Vds is increased suflficiently, a 
point is eventually reached where the 
“pinching” of the channel at the drain 
end becomes virtually complete. The 
depletion layers effectively touch one 
another in the pinched region, convert¬ 
ing this portion of the channel into 
high resistivity “intrinsic” material. 
Further increase in Vds then simply 
causes this “pinched off” portion of the 
channel to extend further down the 
channel towards source end. 

Re-stating the situation, the result of 
this mechanism is that the drain-source 
current Ids drawn by the channel rises 
sharpiy with small values of Vds, then 
rises more slowly and finally flattens 
off as pinch-off is reached at the drain 
end of the channel. This is shown in 
the graph plotted on the right of figure 
8.2(b), and it may be seen that the 
channel current has a d’stinct “knee” 
at the onset of pinch-off. 

Kot surprisingly, perhaps, the value 
of gate-channel reverse bias at the 
drain end of the channel which cor¬ 
responds to the onset of pinch-off is 
known as the pinch^off voltage, sym¬ 
bolised Vp. Hence for the situation of 
figure 8.2(b) pinch-off occurs when 
Vds=Vp, because virtually the whole 
of Vds appears as reverse bias at the 
drain end of the channel. 

With most devices the value of the 
pinch-off voltage Vp is almost exactly 
the same as that of the cutoff 
bias Vgs(off). A moment’s Uiought 
should reveal why this is so: 
Vgs (off) effectively represents the junc¬ 
tion bias necessary for the channel 
depletion layers to meet fully through¬ 
out the length of the channel, while 
Vp effectively represents the bias neces¬ 
sary at the drain end of the channel 
to cause the depletion layers to meet 
in that region. Providing the channel 
is reasonably uniform in width, there¬ 
fore, one would expect the values of 
Vp and Vgs (off) to be identical. 

Note, however, that this equivalence 
in value between Vp and Vgs (off) 
does not imply that the two have the 
same significance, or that “pinch-off” 
and “cut-off” are simply alternative 
names for the same situation. Vp and 
Vgs (off) merely have the same value 
because the two phenomena concerned 
each begin when the gate-channel de¬ 
pletion layers meet. 

The important difference between 
pinch-off and cut-off is that in the cut¬ 
off situation the depletion layers have 
met throughout the length of the chan¬ 
nel, converting the whole of the chan¬ 
nel to high resistivity material, and pre¬ 
venting the flow of significant channel 
current even when drain-source vol¬ 
tage is applied; whereas in the pinch- 
off situation the meeting of the de- 
piletion layers involves only a relatively 
small portion of the total channel 
length, with the result that current 
flow is merelv regulated. 

The cutoff situation may actuaPv 
be regarded as a special and “limit” 
case of pinch-off, as mav become clear 
shortly. This is because the term 
“pinch-off” really applies to any S’tua- 
tion in which the drain-source voltage 
Vds is equal to or greater than Vp. 

It may be seen from figure 8.2(b) 
that for values of Vds above the pindi- 
off voltage Vp, the drain-source current 
Ids remains virtually constant, forming 
a ‘plateau” region. This is a result 


of the fact that drain-source voltages 
larger than Vp simply cause the pinch¬ 
ed off portion of the channel to ex¬ 
tend back toward the source end. The 
very high resistivity of the extending 
pinched off region thus effectively “ab¬ 
sorbs” the additional voltage, main¬ 
taining the current constant at substan¬ 
tially its value at the pinch-off knee. 

The drain-source current level cor¬ 
responding to the constant - cur¬ 
rent “plateau” in the zero-extemal- 
gate-bias situation of figure 8.2<b) is 
known as the zero-bias saturation cur¬ 
rent. svmbolised Mss, like Vgs(o^ 
and Vp, Idss is actually quite an im¬ 
portant JFET behaviour paramater. It. 
tco, varies with doping levels and de¬ 
vice geometry, as one might expect, 
and with typical devices it ranges be¬ 
tween about 1mA and 3QmA. 

Note that while the JFET pinch-off 
plateau current is termed a “satura¬ 
tion” current, it is a saturation current 
of a different type from that which flows 
through a reverse-biased P-N junction. 
As we saw in earlier chapters the 


region, or even in some cases on the 
upper portion of the pinch-off plateau, 
for very short periods. ^ 

Although the two mechanisms in¬ 
volved in JFET operation have been 
treated separately in the foregoing dis¬ 
cussion, and are shown separately in 
figure 8.2, they are generally both in¬ 
volved in device operation. Most 
JFETs are operated with both gate- 
source bias Vgs and drain-source bias 
Vds applied, so that the gate-channel 
junctions are presented with both “ex¬ 
ternal” and “internal” bios compon¬ 
ents, and both mechanisms contribute 
to device operation. 

The combined effect of the two 
mechanisms is basically a straight¬ 
forward additive one. The external 
gate-source bias Vgs provides a fixed 
component of gate-channel bias, and 
hence contributes to widening (or nar¬ 
rowing) of the channel depletion layers 
in a uniform fashion, while the drain- 
source bias Vds provides a progressive 
internal reverse bias component, and 
hence a tapering or pinching oontribu- 


+Ws 



Figure 8.4 N-CHANNEL JFET "STATIC TRANSFER CHARACTERISTIC" 


latter type of current is “saturated” 
in the sense that it is limited by the 
number of available current carriers 
generated by the “intrinsic” mechan¬ 
ism; the JFET plateau current is limit¬ 
ed, not by the number of carriers 
available, but by the pinching action 
of the channel depletion layers. 

The channel current of the JFET 
remains substantially constant in the 
pinched-off region, then, over a wide 
range in drain - source voltage 
Vds. Significant increase in the channel 
current only occurs if Vds is increased 
to the point where the electric fiteld 
strength in the depletion layers is suf¬ 
ficient to initiate avalanche breakdown. 
The current then rises sharply, as may 
be seen, and also the device dissipation. 

As with the devices which were dis¬ 
cussed in earlier chapters, the JFET 
can enter avalanche breakdown with¬ 
out necessarily sustaining damage. 
However, avalanche is a Wgh dissipa¬ 
tion region of operaticm, and like any 
other device a JFET has the usual 
continuous and short-term power dissi¬ 
pation ratings based on the allowable 
internal temperature rise. Accordingly, 
many low-power JFET devices may 
only be operated in the avalanche 


tion to the depletion layer width. The 
resultant width of the depletion layers 
is simply the sum of the two. 

Pinoh-off still occurs when the effec¬ 
tive gate-channel reverse bias at the 
drain end of the channel is equal to 
Vp, the pinch-off voltage. However, 
this point will no longer in general cor¬ 
respond to the point where VdsrzVp, 
as in the zero-extemal-gate-bias case, 
but because Vgs also contributes to the 
depletion layer width it will now cor¬ 
respond to die situation 

Vds-Vgs = Vp ...(8.1) 

where the negative sign simply draws 
attention to the fact 0iat the external 
gate bias is nominally of die opposite 
polarity to the drain bias. 

In other words, the effect of a fixed 
negative bias component produced by 
Vgs is simply to lower the value of 
drain-source voltage Vds at whdch 
pinch-off is reached. The higher Vgs is 
made, the wider the uniform widening 
of the channel depletion layers and 
the lower the value of Vds at ivhich 
the layers meet at the drain end. 

Ultimately, of course, if Vgs is made 
equal to or greater than Vp, and hence 
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equal to or greater than Vgs(off), the 
device is in the pinch-off region of 
operation even when Vds=0 —i.e.. it is 
cut off. Hence the reason for regard¬ 
ing the “cutoff” condition as a special 
and limiting case of pinch-off. 

Naturally the converse effect occurs 
if the applied gate-source bias is in 
the forward-bias direction. Here the 
eff^t will be to increase the value to 
which yds may be raised before pinch- 
off is reached. 

It should be noted in passing that 
in saying that the drain-source voltage 
Vds and the gate-source voltage Vgs 
both contribute to the width of the 
channel depletion layers, and hence to 
pinch-off, all we are really saying is 
that it is the effective drain-gate vol¬ 
tage present across the device which 
determines whether or not it has enter¬ 
ed pinch-off. 

In short, an alternative general re¬ 
quirement for pinch-off is that the 
drain-gate voltage Vdg must he equal 
to or greater than the pinch-off vol¬ 
tage Vp. 

With either polarity of applied gate- 
source bias, the altered depletion layer 
situation also results in a value of 
pinch-off plateau current different from 
the value Idss corresponding to the 
zero-bias case. When Vgs is of the 
reverse-bias polarity the plateau cur¬ 
rent level is naturally lower than Idss, 
while with Vgs values of the forward- 
bias polarity (but below about 0.6V) 


locus may be seen to resemble fairly 
closely the familiar plate characteris¬ 
tics of a triode thermionic valve. For 
this reason this area of the JFET 
drain-source characteristics is often 
called the “tricde region” of operation. 
Similarly because the remaining por¬ 
tions of the various curves resemble 
the plate characteristics of a pentode 
thermionic valve, this area of the 
characteristics is often called the “pen¬ 
tode region” of operation. 

In most circuit applications JFETs 
are operated in the pentode region of 
operation—that is, at operating points 
to the right of the dashed curve in 
figure 8.3. 


of operation, again relative to the zero- 
bias situatiion. This mode of operation 
is accordingly known as the depletion 
mode, as shown. 

JFET devices are almost always 
biased to a quiescent operating point 
in the depletion mode region, if only 
for the reason that this allows a device 
to be swung over a greater dynamic 
range before non-lineanty occurs. 

A further point which may be noted 
from figure 8.3 is that the drain-source 
voltage Vds at which a device enters 
avalanche breakdown reduces with in¬ 
creasing reverse gate-source bias Vgs. 
This is really only to be expected, be¬ 
cause Vgs an«l Vds are additive in 
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Figure 8.6 




(a) N-CHANNEL JFET SYMBOLS 



Rgure 8.5 



(b) P-CHANNEL JFET SYMBOLS 



the plateau current level exceeds idss. 

Because each value of Vgs thus re¬ 
sults in both a unique value of Vds 
corresponding to the pinch-off knee, 
and also a unique value of pinch-off 
plateau current, it is convenient to rep¬ 
resent JFET operation by a family of 
characteristic Vds/Ids curves of the 
type shown in figure 8.3. The polarities 
shown are for an N-channel device as 
shown in figure 8.1; for a P-channel 
device they would be reversed. 

It may be seen that for each of the 
sample values of Vgs for which the 
curves are drawn, there is a different 
value of Vds appropriate to the pinch- 
off knee. In fact the knee points of the 
curves all lie on a parabolic locus 
(dashed curve), which is exactly w'hat 
one would expect from the relation¬ 
ship given in expression (8.1). Simil¬ 
arly each curve has its current plateau 
at a different value of Ids. . 

The portions of the various curves 
to the left of the dashed knee-point 


Because the narrower channel de¬ 
pletion layers produced by forward 
gate-source bias result in higher Ids (or 
‘ enhanced channel conduction”) of a 
device in the pentode region of opera¬ 
tion, relative to the zero-bias situation, 
this mode of operation is known as 
enhancement mode. This mode of JFET 
operation is represented in figure 8.3 
by the curve marked “Vgs = -f 0.5V”. 

Fairly obviously the range of en¬ 
hancement mode operation possible 
with JFETs is rather limited, because 
Vgs cannot be increased beyond the 
point where forward conduction cur¬ 
rent begins to flow through the gate- 
channel junctions. However, it will be 
shown later that other types of field- 
effect device are capable of more ex¬ 
tended enhancement mode operation. 

In contrast with forward gate-source 
bias, reverse bias produces wider chan¬ 
nel depletion layers and results in 
lower Ids or “depleted channel con¬ 
duction” in the pentode region 


terms of the effective maximum re¬ 
verse bias present across the gate- 
channel junctions at any time. 

In effect, then, it is really the drain- 
gate voltage present across the device 
wMch deteraiines whether or not it 
enters avalanche breakdown, just as 
this same voltage determines whether 
or not the device is operating in the 
pinch-off or pentode region. Hence a 
common way of rating a JFET in 
terms of its avalanche breakdown point 
is to quote its drain-gate breakdown 
voltage, usually symbolised BVdgo. 

JFET “static drain-source charac¬ 
teristics” of the type illustrated in 
figure 8.3 show quite well the opera¬ 
tion of the device, as may be seen. 
However, for design work they are 
often of less interest and lower utility 
than the so-called “static transfer 
characteristic,” which is illustrated in 
figure 8.4. This curve shows the con¬ 
trolling action of gate-source bias Vgs 
upon the device drain-source current 
Ids, for the pentode region of device 
operation (only). 

Note that whereas there is a Whole 
family of curves comprising the static 
drain-source characteristics, the static 
transfer characteristic consists of but 
a single curve. This arises from the 
fact that the transfer characteristic 
by definition only applies to the 
pentode region of operation, where the 
constant-current nature of the drain- 
source characteristics makes the 
“transfer” or controlling effect of Vgs 
over Ids virtually independent of drain- 
source voltage Vds. 

It may be seen that the transfer 
characteristic is a parabolic curve 
whose shape and slope are described 
by the expressions shown. The essen¬ 
tial points to note are that the curve 
cuts the Ids axis at a value equal to 
Idss, the zero bias drain-source cur¬ 
rent, and that it becomes asymptotic to 
the Vgs axis at a value equal to both 
Vgs(off) and Vp. 
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OPEN DISCOUNT STORES 



SPECIAL XMAS OFFER 

Deluxe stereo headphones, stereo¬ 
mono switch, individual controls 
8 ohms, 25-i8,000cps, amazing 
value 


$ 12.50 


including pos¬ 
tage anywhere in Australia — 


Rush these. 


$ 99.00 

full price 


TOP BRAND HI-FI SOLID STATE AMPLIFIER 



POWER OUTPUT:— 42 watts total music power (IHF) 
17.5 watts r.m.s. per channel into 8 ohms. 
FREQUENCY RESPONSE;—20-20.000 HZ ±: Idb. 
DISTORTION:—0.9 p.c. total at 15 watts r.m.s. 

SIGNAL TO NOISE RATIO;—Phone 60db. Aux. Tuner 
75db. 

INPUT SENSITIVITY:—Phono magnetic 3mv, Phono Cer- 


LOW FILTER:— 80HZ Roll-off. 

HIGH FILTER:—5.000 HZ Roll-off. 

BASS CONTROL:—± lOdb (at 50 HZ). 

TREBLE CONTROL:—i: I2db (at 9,000 HZ). 
SPEAKER IMPEDANCE:—4. 8 and 16 ohms. 

BUILT-IN CIRCUITS:—Loudness Control. High Filter. 

Filter, Headphone Jack. 

DIMENSIONS:— 141 / 2 " (W) x 43 / 4 " (D). 


amic 50mv. Aux. I50mv, Tape Record 250mv. 


WEIGHT:—13lbs. 


Low 
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Rush this further bulk release of Sansui Model 220 tuner amplifier 
at the amazingly low price of $154 tax paid. 

Limited quantity reserved for mail orders 

Check us last for the lowest discount prices on all tape-recorders 
and Hi-Fi sound. 


DOUGLAS TRADING P/L 

Inc. City Hi Fi — Tape Recorders (Vic.) — BJD Electronics 

191 BOURKE STREET, MELBOURNE 3000—PHONE 63-9321 
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The transfer characteristic describes 
the relationship between Ids and Vgs, 
so that its slope at any point repre¬ 
sents the rate of change in Ids for a 
change in Vgs—i.e., the transcoaduct- 
ance or “mutual conductance,” usually 
symbolised gm. 

Because of the parabolic shape of 
the curve, its maximum slope occurs 
in the region where it crosses the zero 
bias or Ids axis, at Idss. In other 
words, the transconductance of a JFET 
is greatest when the device is operating 
at zero or slight forward gate bias. 

This being the case, device manu¬ 
facturers usually specify the transcon¬ 
ductance of a JFET for the zero-bdas 
condition, where it is nominally at a 
maximum. This ‘^maximum transcon¬ 
ductance” is usually symbolised gmo. 
Because of the shape of the transfer 
curve gmo is closely approximated by 
the simple expression 

gmo = —2.1dss ... (8.2) 

Vp 

which in grapbioal terms simply cor¬ 
responds to the dashed line in figure 
8.4 joining the Ids axis at Idss and the 
Vgs axis at —Vp/2. 

An alternative to gm sometimes 
quoted on JFET data sheets is the for¬ 
ward traasadmittance, symbolised Yfs. 
This is strictly a more general device 
parameter, including any susceptance 
(inverse reactance) components of the 
transfer behaviour in addition to con¬ 
ductance. However, in most cases it is 
specifi«l at a low frequency (around 
IKHz) where the zero-bias value of Yfs 
is generally almost identical with gmo. 

For typical JFET devices in current 
production, gmo ranges from about 
1000-8000 micromhos, or 1—8mA/V. 

From figure 8.4 and from expression 
8.2 it may be seen that the transcon¬ 
ductance characteristics of a JFET are 
closely determined by the zero bias 
current Idss and the pinch-off voltage 
Vp. In fact, knowing these two para¬ 
meters it is quite easy both to calculate 
gmo and to construct the transfer 
characteristic. This provides further 
evidence of the importance of the two 
parameters. 

It may be worthwhile to summarise 
our present discussion of the JFET bv 
drawing attention to those imique 
aspects of the device behaviour which 
are together responsible for its wide 
range of circuit applications, and which 
are accordingly of particular signific¬ 
ance for circuit design. 

Possibly the first thing which the 
reader may have realised from the 
foregoing description of JFET opera¬ 
tion is that the device is one which, 
like the thermionic valve, is capable 
of power amplification. A small change 
in gate-source voltage Vgs is capable 
of producing a relatively large change 
in drain-source current Ids. Hence if 
a small AC signal is superimposed 
upon a suitable quiescent gate-source 
bias, an amplified AC signal can be 
obtained at the JFET drain electrode 
by placing a suitable load resistor in 
series with the Vds supply. 

Because in normal operation its gate- 
source junctions are biased either only 
slightly in the forward direction, or 
more usually in the reverse direction, 
the JFET also has another important 
property in common with the thermion¬ 
ic valve: high input resistance. The 
only current which normally flows in 
the gate circuit is the junction satura¬ 


tion/leakage current Igss, mentioned 
earlier, which is typically in the order 
of but a few nanoamps. This gives 
typical devices an input resistance of 
around 1000 megohms. 

As we observed from the static 
drain-source curves shown in figure 
8.3, the Vds/Ids characteristics of the 
JFET in the pinch-off region are virtu¬ 
ally “constant current” lines, having 
a very low current change/voltage 
change slope. In other words, then, 
the device resembles a pentode valve, 
possessing a high output resistance. 
Typical figures for JFET output resis¬ 
tance rds range from about 20K to 
lOOK. 

As with transconductance, some de¬ 
vice manufacturers do not quote the 
output resistance rds on their JFET 
data sheets, but instead give values for 
output admittance, symbolised Yos. 
Usually this is quoted at a low fre¬ 
quency, say IKHz, where its value is 
very close to the inverse of rds. Hence 


operation. Let us now turn to consider 
briefly some of the other types of field- 
effect device in present use. 

A device which is very closely relat¬ 
ed to the JFET is the so-call^ con¬ 
stant current diode. Aldiough basically 
a very simple development from the 
JFET, this device is finding increasing 
use in many circuit applications in 
which current levels must be maintain¬ 
ed despite voltage and impedance 
variations. 

Basically the device consists of a 
JFET which is fitted with an “internal” 
self-bias resistor in series with the 
source, with the gate being tied to the 
remote end of the resistor. Figure 8.6 
shows the basic arrangement, where it 
may be seen that only the drain and 
gate connections are brought out as 
device electrodes. These are labelled 
“anode” and “cathode” respectively. 

As one might expect the operation 
of the device is again dependent upon 
the two basic JFET me^anisms dis- 
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DEPLETION OR "TYPE A" MOSFET |N-CHANNEL) 


typical devices have Yos values in the 
range 10-50 micromhos. 

Not surprisingly the depletion layers 
which separate the gate and channel 
regions of a JFET in normal operation 
behave as a dielectric, in this respect 
'Toeing no different from the depletion 
layer of a normal P-N junction diode. 
As a result there is a small but often 
significant capacitance between the gate 
and channel regions. The distribution 
of capacitance is naturally non-linear 
due to the tapering depletion layers, 
and also varies with the applied bias. 

For convenience in circuit design the 
gate-channel capacitance is normally 
considered to consist of two main com¬ 
ponents: the effective input capacitance 
of the device as seen by the gate 
electrode, symbolised by Cgs, and the 
reverse transfer or dniin-gate feed¬ 
back” capacitance, symbolist Cdg. 

Typical modern JFET devices de¬ 
signed for low- and medium-frequency 
applicati(Mis have Cgs figures ranging 
from 4 —7pF, and Cdg figures ranging 
from 1—3pF. Devices intended for 
high frequency applications have 
figures somewhat lower than these. 

The reverse transfer capacitance Cdg 
is often of particular significance for 
circuit design, because being coupled 
between the input and output of the 
device it can be effectively magnified 
in value by the familiar “Miller effect.” 
Further discussion of this will be found 
in the next chapter. 

The circuit symbols commonly used 
for JFETs of both configurations are 
shown in figure 8.5. 

It is hoped that the foregoing dis¬ 
cussion of the junction field-effect tran¬ 
sistor has given the reader a basic 
understanding of the device and its 


cussed earlier. However, in this case 
the single bias voltage Vd applied to 
the device is connected directly between 
drain and gate, so that pinch-off simply 
corresponds to the situation where 
VdzzVp. The pinch-off voltage is not 
dependent ui^n the value of Rs. 

The function of the resistor is to 
provide a “fixed” component of gate- 
source bias derived from the device 
channel current. This quite naturally 
has the effect of determining the value 
of device current at which the pinch- 
off plateau occurs. Thus a device fitted 
with no resistor might have a plateau 
current (in this case equal to Idss) of 
say 20mA, while a device fitted with a 
resistor of 100 ohms might have a 
plateau current of 10mA, as shown. 

It should be fairly clear from this 
that the plateau current of such a 
device may be set to any desired value 
below the basic Idss for the internal 
structure, merely by fitting the appro¬ 
priate value of resistor Rs. Hence it 
is possible to produce such devices 
with plateau currents covering quite a 
useful range, suitable for use in circuit 
applications as current regulating 
devices. In operation, the devices are 
merely arranged to operate on their 
pinch-off plateau, so that they tend to 
pass a substantially constant current 
despite variations in applied voltage. 

No doubt the astute reader will have 
realised while reading the foregoing 
that virtually any normal JFET device 
could be used as a current regulating 
element, simply by connecting it into 
circuit with the source tied to the 
gate via a suitably chosen resistor. And 
in fact this forms the basis of many 
JFET circuit applications.^ However, 
semiconductor device manufacturers 
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ON COAXIAL LINE 
EQUIPMENT 


Facts and only facts count for Philips’ family of 
coaxial line equipment. There are many striking 
facts worth mentioning. 


Fact No. 1: Sound Design 


Fact No. 4: Installation 


Firstly, for the automatic compensation of the cable 
attenuation changes, the principle of pre/post-regu¬ 
lation is used. Half of the compensation is effected 
at the transmitting side (pre-regulation), the other 
half at the receiving side (post-regulation). 

Secondly, only one out of 36 repeaters is a surface 
station with one master regulator per direction. The 
remaining 35 are buried, three of them being remotely 
regulated and the remaining 32 non-regulated. 

All level regulation is by remote control from surface 
stations thus simplifying the underground repeaters. 

/ 

Fact No. 2: Proven Reliability — Experience 

The fact that many of these repeaters are submerged 
under the sea in Denmark and are used in Belgium, 
Sweden, Switzerland and the Netherlands indicates 
the confidence these administrations have in this 
series of equipments. Remember too that Philips was 
one of the first companies in the world to introduce 
underground repeaters. 

Fact No. 3: Quality 

Quality is expressed in figures. Here are some for the 
12 mHz system on normal coaxial cable (which is 
only one of the family: 

Noise figure of the non-regulated dependent repeater: 
3dB at 12 mHz. 

Intermodulation noise: negligible (less than 10% 
contribution of total noise). 

Total noise: 1 pW/km, under all operational con¬ 
ditions and for all channels. Accuracy of automatic 
compensation of seasonal cable-loss variations: 
within 1%. 

Distance between power feeding points: 166km, all 
stations in between being underground. Line current: 
50 mA DC. Maximum feeding voltage: 500 V between 
two Inner conductors, with possibility of making a 
section voltage-free. Nominal repeater spacing: 4.7 
km (max. acceptable repeater spacing: 5.2 km). 



Ail dependent repeaters (regulated and non-regula¬ 
ted) are suitable for direct burial. The installation of 
these repeaters is not critical because they are 
highly insensitive to ambient temperature. 

Special sea-cable cases are available. 

Fact No. 5: Maintenance 

Maintenance is very simple and does not require any 
special skills. Philips actually taught a tea lady to 
operate the main line-up equaliser in a few minutes. 
This is possible because semi-automatic devices are 
employed to aid alignment and fault finding and such 
operations can be carried out during normal traffic. 

Fact No. 6: Flexibility in Application 

Philips’ coaxial line equipment Is a family consisting 
of 4, 6 and 12 mHz versions for small-diameter 
(1.2/4.4 mm) and normal diameter (2.6/9.5 mm) cable. 
Bays, repeater cases, etc. are Identical. Replacing a 
4 mHz system by a 12 mHz system, for instance, 
merely means interposing new repeaters, while in the 
existing repeaters only plug-in conclave units need 
be replaced. Ail have the same safe line current of 
50 mA. 

The repeater is so small that it can be mounted in a 
variety of underground housings including that de¬ 
signed by the Australian Post Office. 
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have found it possible to provide a 
range of “custom-made” current regu¬ 
lating devices with specified current 
ratings, and accordingly circuit design¬ 
ers have been able to take advantage 
of the devices. 

An important type of field-effect 
device which differs both in construc¬ 
tion and in certain aspects of its opera¬ 
tion from the JFET is the Insulated* 
gate field effect transistor, or IGFET. 
Other general names for this type of 
device are MISFET, standing for 
“metal-insulator-semiconductor FET,” 
and TFT, or “thin film transistor.” The 
last of these names is usually reserved 
for devices which are in the form of 
elements within micro-circuits or “ICs.” 

In broad . terms the operation of 
IGFET devices is very similar to that 
of the JFET device which we have 
already examined. As before, the effec¬ 
tive conductivity of a semiconductor 
channel region is modulated by a con¬ 
trol bias applied between the channel 
and an adjacent electrode termed the 
gate. 

However, an important difference 
between the two types of device is 
that whereas in the JFET the gate 
electrode is isolated from the channel 
by a non-conducting P-N junction, in 
the IGFET this isolation is performed 
bv a very thin layer of insulating 
material such as silicon oxide or silicon 
nitride. Also the gate electrode is a 
metallic film deposited on the surface 
of the insulating layer, rather than a 
semiconductor region. 

Probably the most conunon type of 
IGFET device is the MOSFET or 
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Figure 8.8 


give optimum performance under 
different conditions. Thus there are 
(a) the depletion-mode or normally on 
MOSFET, designed to operate in a very 
similar fashion to the JFET; (b) the 
depletion/enhancement MOSFET, de¬ 
signed for operation at around 
zero bias, and capable of linear signal 
excursions into both the depletion and 
enhancement modes; and (c) the en¬ 
hancement-mode or normally off 
MOSFET, designed for optimum opera¬ 
tion in the “forward-biased” condition. 

The three types of MOSFET are 
sometimes known respectively as type 
“A,” type “B” and type “C” devices. 

The basic construction of a deple¬ 
tion-mode or type “A” MOSFET is 
shown in figure 8.7(a). It may be seen 
that the device channel here consists 
of a very thin semiconductor layer link¬ 
ing the drain and source regions at the 
surface of a supporting or “substrate” 
region. The device ^wn is of the 
“N-ehannel” variety, with an N-type 
channel and a P-type substrate; how¬ 
ever the complementary configuration is 
also made. Like JFETs, MOSFETs 
can be made in both “polarities,” this 
applying to all three types of device. 

As the channel and substrate regions 
of the device are of opposite type, the 
junction between the two is surrounded 
by the usual depletion layer even in 
equilibrium. However, in this case 
the depletion layer plays no part in the 
operation of the device, servmg merely 
as an internal isolation medium for the 
channel. In typical circuit applica¬ 
tions the substrate electrode of a JFET 
is simply tied to the source, to earth 
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ENHANCEMENT OR "TYPE C" MOSFET (P-CHANNEL) 


metal-oxide-semlconductor FET, in 
which as the name suggests the gate- 
channel insulation is performed by a 
thin layer of silicon dioxide. (Mher 
names for this device are “MOST,” 
“MOS transistor” and “SCX>UT” — the 
latter standing for “surface controlled 
oxide unipolar transistor.*^ 

Because the MOSFET relies upon an 
oxide layer for gate-channel isolation 
rather than the depletion layers asso¬ 
ciated with non-conducting P-N junc¬ 
tions, it is not inherently subject to 
the restriction on enhancement-mode 
operation which applies to the JFET. 
There are definite restrictions to the 
voltage which may be applied between 
gate and source, as will be explained 
shortly, and these restrictions are of 
paramount importance if a MOSFET 
is to be protected from damage; how¬ 
ever in general they apply equally for 
both polarities of applied gate-channel 
voltage. 

Taking advantage of this, device 
manufacturers have been able 
to provide three different types of 
MOSFET, each of which is designed to 


or to some other “cold” reference point. 

The surface of the MOSFET above 
the channel is coverfed, as may be seen, 
with a silicon dioxide insulating layer. 
The layer is very thin, typically in the 
order of 1,000 angstroms (.OOOlmM). 
Deposited in turn on the top of this 
layer, above the channel, is the gate 
electrode. This is simply a thin film 
of metal, usually aluminium. 

Fairly obviously, because there is no 
“junction” as such between the gate 
and chtannel of the device, there can 
be no depletion layer at the top 
of the channel for zero bias, to cor- 
respcxid to the “equilibrium” depletion 
layers present in the JFET. However, 
the depletion mode MOSFET never¬ 
theless operates in a very similar 
manner to that of the former device, as 
a result of the close electrical coupling 
between the ^te and channel provided 
by the very thin oxide layer. 

In fact although there is no deple- 
tiem layer at the top of the channel for 
zero gate bias, such a layer begins to 
“grow” inwards from the top of the 
surface of the channel beneath the gate 


as soon as external reverse bias is 
applied to that electrode. The electric 
field ibetween the gate and the semi¬ 
conductor material causes carriers to 
be repelled from the surface, leaving a 
carrier-depleted region virtually i^n- 
tical to that associated with a P-N 
junction. (The repelled carriers are nor- 
noaUy swept away by the longitudinal 
channel field, just as in the case of 
the JFET; they correspond to charging 
current of the gate-ohaiwel capacitance.) 

As before, the encroaching depletion 
layer reduces the effective electrical 
thickness of the channel. 

Not surprisingly, whra gate-source 
bias Vgs and drain-source bias Vds 
are both applied, there is again a pinch¬ 
ing acti(Mi at the drain end of the 
channel, and channel current tends to 
reach a saturation or pindh-off level. 
Hence the depletion-type MOSFET has 
very similar Vds/Ids characteristics to 
those of a JFET, as may be seen from 
figure 8.7 (b). The “plateau” segments 
of the curves are not qudte as horizon- 
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Rgure 8.9 

tal as those of the JFET, because of 
the less intimate control exercised by 
the gate, but the behaviour of the 
device is very similar. 

Li contrast with the depletion-mode 
MOSFET of figure 8.7 is the enhance¬ 
ment-mode type, whose basic construc¬ 
tion and ope^tion are shown in figure 
8.8. The type shown Ss the “P-type 
channel” version, or more striedy the 
“Induced P-type ^annel” configuration. 

The construction of this type of 
device is similar to that of the deple¬ 
tion type, as many be seen, except that 
there is no physical channel between 
the two “islands” forming the dralin 
and source regions. The substrate is 
continued right up to the oxide-covered 
surface between the two. Hence when 
no external gate bias is applied to the 
device, there can be no drain-source 
current except a small saturation/leak¬ 
age current through the drain sub¬ 
strate and substrate-source junctions. 

This explains why the enhancement- 
type MOSFET is often caUed a ^*nor- 
mally off” device, in contrast with 
the ‘ ^normally on” characteristics of the 
JFET and depletion-type MOSFET. 

At this point the reader may well be 
wondering how the enhancement-type 
device can be persuaded to pass cur¬ 
rent. Actually the answer to this is 
fairly obvious — by the creation of an 
“effective channel” linking drain and 
source. And not unexpectedly, this 
effective channel is created at the sur¬ 
face of the substrate by the external 
bias applied to the gate electrode. 

The idea is that “forward” bias ap¬ 
plied to the gate produces an electric 
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AMPLIFIERS 


DYIMAOB 


A variety of Dynaco amplifiers In kit form or assembled is available. The quality of this well renowned]equipment will 
please the most fastidious audio enthusiast: 

" STEREO 120 " a fully solid state 2 x 60 watts (rms) mains amplifier with almost incredible specifications and perform¬ 
ance. 

" STEREO 70 " 2 X 35 watts rms, " STEREO 35 " 2 x 17i watts rms. The quality of these amplifiers Is outstanding. 
" PAS 3 X " and " PAT 4 " pre -am p I If ler s, matclii ng quality and performance for the Dynaco main amplifiers. 

"SCA 35 " an Integrated pre-main amplifier with magnetic cartridge sensitivity and all control facilities; 17i watts (rms) 
output each channel. 


FOR THE YOUNG MUSIC LOVER 

As a good stereo set up from Danish Hi-Fi at very low cost we recommend the Labcraft 643 turntable, the "Mayston" amplifier and a pair of 
1001 pressure chamber speakers. This system will occupy little space but produce big sound'. See and hear at our showroom. 



FOR THE DISCERNING 

A top quality stereo sound system for the serious music lover. The 
B & 0 Beogram 1500 and Beovox 1000 speakers imported from 
Denmark will satisfy practically all your demands regarding music 
reproduction and appearance. The Beogram 1500 consists of the 
famous B&O 1000 turntable with belt drive and 110%fine speed 
adjustment, the ST/L 15° pick up arm with hydraulic lift and built 
In anti skate device, SP 7 or SP 9 B&O cartridge and a fully solid 
state 2x8 watts rms amplifier. The Beovox 1000 contains one 
woofer and one tweeter plus crossover network in a special pressure 
chamber designed for maximum efficiency and sound quality. Various 
other Beovox speaker systems of the same high standard of workman¬ 
ship and performance are available as an alternative. 




LOUDSPEAKERS 


feerless^ 


A complete range of circular and oval high quality speakers of all sizes and for every application. 
Dual cone speakers; coaxials; woofers including the latest models 8" L 825 WG and 10" L 100 
WG with rubber roll surround for wide cone excursion and absolute clean bass reproduction, cone 
resonance: 25 Hz and 20 Hz respectively. Midrange speakers; tweeters - Including the latest 
type MT 225 HFC with an almost flat response from 1500 Hz - 20 kHz'. Crossover networks. 
Complete speaker systems of various sizes designed by Peerless are available in kit form or as¬ 
sembled. 






TURNTABLES 

Labcraft turntables are a must for those who demand highest quality. Made by SRT of Denmark they 
represent good value for money. Various models are available: 605 with a grey 9"rubber mat, 605L 
with all" grey rubber mat and 655 with 11" black mat and centre insert (Illustrated). Common to 
all Is the vibration free, spring mounted, fully shielded feotted) motor with 15V AC winding to power 
a solid state pre-amplifier for magnetic cartridges. 33^/3, 45 and 78 speed drive spindle ground 
and polishedto extremelyfinetolerances (0.000,04".'). Manual fine variation 110% on ail speeds. 
Wow and flutter less than 10.15% peak. Rumble: 35 dB below ref, level at 1.4 cm/100 Hz. The 
platter is running in self lubricating bronze and nylon bearings. Base plates are ready drilled to 
accept the B&O arms or the All Balance arm, though other arms can be fitted. A smoke grey plastic 
cover and bases in ash, teak or palisander are available. 
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field at the surface of the substrate, 
and this in turn has two effects. One 
is that majority carriers in the sub¬ 
strate materiial are repelled away from 
the surface; the other effect is that 
minority carriers are attracted towards 
the sur&ce. And the net result of both 
these effects is that the material at the 
surface of the substrate is effectively 
inverted in type to become what is 
termed an induced channel linking 
drain and source. 

Hence the example shown, for¬ 
ward bias (giate negative) tends to re¬ 
pel electrons from the surface of the 
N-type substrate, and at the same time 
attract thermally jgenerated holes. The 
surface is thus inverted in type to 
form an induced P-type channel link¬ 
ing the drain and source regions, and 
drain-source current is able to flow if 
a drain-source bias Vds is appdied. 

Naturally the greater the forward 
bias applied to the gate, the deeper the 
induced channel and the lower the 
drain-source resistance. However, as 
before the drain-source bias Vds tends 
to reverse-ibias the drain end of the 
induced channel, so that a phenomenon 
very similar to pinCh-off occurs. Hence 
apart from the different gate bias 



N-CHANNEL DEVICES 


s s 


P-CHANNEL DEVICES 

Figure 8.10 TYPE A AND TYPE B MOSFETS 

sense, me v as/ids curves ot an en¬ 
hancement-type MOSFET prove rather 
similiar to those of a depletion - type 
device. This may be seen by compar¬ 
ing the typical curves given in figure 
8.8(b) with those of figure 8.7(b). 

Note that in the case of the de- 
pletion^type MOSFET the gate need 
not extend for the full length of the 
channel in order to achieve proper de¬ 
vice operation, whereas with die en¬ 
hancement-type device it is essential 
for the gate to extend the full distance 
between the drain and source in order 
to provide a link between the two. This 
tends to make the enhancement-mode 
device harder to fabricate, and also 
gives it a higher gate-channel capaci¬ 
tance. ‘ 

The depletion-enhancement or ‘‘type 
B” MOSFET is very similar in con¬ 
struction to the depletion-tjj>e device 
shown in figure 8.7. Tnfe only 
difference is that the channel section 
is made particularly thin, allowing ^e 
gate bias to be used either to diminish 
its conductivity in the manner of a 
depletion-tyjpe device, or to enhance 
its conductivity in the manner of an 
enhancement-type device. 

A further type of MOSFET device 
which should be briefly mentioned here 
is the dual-gate MOSFET, which as the 
name suggests is a device having not 


one, but two control gate electrodes. 
The two gates are arranged to act upon 
the channel conductivity in cascade, as 
may be seen from the diagram of figure 
8.9. For practical reasons associated 
with both the fabrication and applica¬ 
tion of such devices they are normally 
made in either the type A (depletion) 
or type B (depletion/enhancement) 
variety—i.e., in “normally-on” form. 

The two gate electrodes of this type 
of device make it very well suited for 
use as a controlled-gain amplifier, a 
“cascode” RF amiplifier, and an RF 
mixer. Thus although the device is a 
relatively late development on the 
semiconductor device scene, it is already 
finding many applications. 

The circuit symbols commonly used 
for the various types of MOSFET are 
shown in figure 8.10. 

Because of the excellent insulating 
properties of the silicon dioxide layer 
insulating the gate of a MOSFET from 
its channe^l, the input resistance 
of these devices is typically some 1,000 
to 10,000 times greater than that of a 
JFET — i.e., from 1 to 10 Teraohms (1 
to 10 million Megohms). This is even 
higher than many thermionic valves, 
and is, in any case, independent of the 
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polarity of the applied gate bias — in 
contrast with both the JFET and the 
thermionic valve. At the same time 
the gate-channel capacitance of the 
MOSFET is generally somewhat lower 
than for the JFET, due to the isola¬ 
tion associated with the oxide layer, 
and this gives lower values for both 
Cgs and Cdg. 

Together with these advantages come 
problems, however. It proves difficult 


to reduce the thickness of the silicon 
dioxide layer separating the gate elect¬ 
rode from the channel sufficiently to 
achieve as high a transconductance 
with MOSFETs as can be achieved 
fairly easily with the JFET. Very thin 
oxide layers are not only difficult to 
achieve reliably during manufacture, 
but they also present stability problems; 
their insulation becomes more subject 
to imperfections due to trapped im¬ 
purities, and a phenomenon known as 
“ion drift” can occur over a period of 
time due to migration of impurity ions 
from*the oxide into the semicondulctor 
channel. 

Not only this, but the silicon dioxide 
layer of a MOSFET does not possess 
the same breakdown characteristic as 
that of the P-N junction insulating the 
gate of a JFET. Whereas the latter 
can enter avalanche breakdown with¬ 
out necessarily sustaining damage, the 
oxide layer of a MOSFET is only cap¬ 
able of the “punch-through” break¬ 
down typical of dielectrics such as 
paper and plastic film. Hence if a 
critical field strength is exceeded the 
gate-channel insulation is punched 
through at a particular point, and the 
device may well be ruined. 

Because of the very high resistance 
and low capacitance between the gate 
and channel, even slight “static elec¬ 
tricity’^ charges reaching the gate of a 
MOOTET can produce permanent de¬ 
vice damage in this fashion. Hence 
such devices are normally sup¬ 
plied by the manufacturer with all 
electrodes temporarily shorted together 
to preclude static charge effects, and 
the electrode shorting clips are nor¬ 
mally left connected until the devices 
are wired into circuit ready for 
operation. 

Recently MOSFET devices have been 
released featuring “internal” protection 
against gate insulation failure, by 
means of zener diode structures incor¬ 
porated into the basic device. The 
diodes are arranged to enter non-des¬ 
tructive avalanche breakdown before 
the oxide punch-through voltage is 
reached. Naturally these devices pro¬ 
vide a form of MOSFET which is some¬ 
what more rugged electrically than the 
standard type; however because the 
protection diode P-N junctions are 
effectively in parallel with the gate- 
channel insulation, the input resistance 
of these devices is lowered to the level 
of approximately lOOOM typical of 
JFET devices. Luckily this figure is 
still very hig^i, and quite adequate for 
many applications. 
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NOISE SILENCERS- 
A developmental model 


Last August we presented a noise silencer based on the well 
known Lamb principle. This used modern valves and was 
designed to be fitted as an outboard unit to existing short¬ 
wave and communications receivers. However, the need 
still exists for a silencer suitable for use in solid state re¬ 
ceivers. Here is one version of such a unit which we develop¬ 
ed during our investigations. 


By Ian Pogson 


This photograph of the **signal path** board should be studied and 
correlated with the wiring diagram shown on page 8L The emitter- 
follower stage is at the right, with the gating transistor next and 
followed by the amplifier and switching diodes at the left. 


The reverse side of the assembly, this board contains the noise 
amplifier at the left, followed by the phase-splitter, detector and 
pulse amplifier at the right. This should be studied with the wiring 
diagram on page 81. 


The silencer we are about to des- 
scribe was evolved during our work 
on the new short-wave receiver cur¬ 
rently under development. While it 
works extremely w«l, and we have 
presented enough information to allow 
any reasonably experienced reader to 
duplicate it, we should emphasise that 
it is only a developmental model. Even 
as we prepare this article, another unit 
IS under development. While it is un¬ 
likely to function any better, we hope 
that it will offer the advantage of 
greater simplicity, fewer components, 
and smaller physical size. 

In our earlier article we went into 
some detail regarding noise, together 
with possible ways of dealing with it. 
We do not propose to go over this 
groimd in the same detail again. 
Rather will we summarise what has 
already been said. Readers who may 
wish to refer to the previous article 
can find it in the issue for August, 
1969. 

The noise we are considering is that 
received by the aerial system, rather 
than any generated within the receiver 
or which may find its way into the 
receiver via the power mains. 

Man-made noise comes from neon 
signs, arc welders, switches, domestic 
appliances, high tension power line 
leakage, car ignition, etc. Atmospheric 
noise results from lightning discharges 
often referred to as “static.” Galactic 
or cosmic noise emanates from outer 
space. 

Noise can be divided generally into 
two groups, hash or hiss in one in¬ 
stance and impulse in the other. Hiss 
is more or less random pulses which 
are continuously overlapping. Impulse 
noise is quite different, being ncM'mally 
of very short duration and high ampli¬ 
tude. This latter type of noise is much 
easier to deal with dian the former. 

For the benefit of readers, we are 
repeating the block diagram which was 
used for the previous article. Between 
the mixer and first IF amplifier, and 
ahead of any highly, selective circuits, 
there is a “gate.” From the mixer are 
taken the signal and noise, which are 
passed through an amplifier. This is 
followed by a detector or rectifier. The 
amplifier is biased by a gain control. 
This is so adjusted that the two circuits 
combine to separate the signal from the 
noise pulses, by reason of the greater 
amplitude of the latter. As a result, 
pulses only, caused by the noise, 
emerge from the detector. 
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The pulses are then passed through 
an amplifier and, from this, are fed 
into the gate. The pulses are of such 
polarity as to close the gate for the 
duration of the pulse. 

As the ratio of the duration of a 
noise pulse, to the time between pulses, 
is generally quite high, the signal 
through the gate is cut off for only a 
very small percentage of the total 
time. 

Apart from their effect on read¬ 


ability, noise pulses have the additional 
effect of actuating the A.G.C. system 
and desensitising the receiver accord¬ 
ingly. In extreme cases, this can reduce 
the receiver sensitivity to a point wliere 
the signal is inaudible for this reason 
alone. 

Although the Lamb system is nK>st 
effective in the fight against impulse 
type noise, it can often be used to at 
least reduce the nuisance of other types 
of noise. Also, as the silencing occurs 
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early in the IF system, noise which 
would otherwise desensitise the receiver 
is eliminated or reduced. 

Having met with such success with 
the valve version we thought it worth¬ 
while to try to develop a solid state 
version. This f>resented a number of 
problems, a prime requirement being 
that the silencing circuits should not 
take up more than their fair share of 
space. In the valve version the com¬ 
ponents taking up the lion’s share are 
the valves and the IF transformers. 
While the valves will be eliminated, the 
transformers are still a problem. 

Considering, in turn, each trans¬ 
former as used in the valve system, 
we debated whether we could dispense 
with it. The transformer normally 
fitted to the input cf the silencer was 
the first to be considered. A major 
function which this transformer 
nomally performs is that of filtering 
out any local oscillator signal Which 
may appear at the output of the mixer 
stage. Without this filtering action, 
local oscillator signal can reach the 
gate circuit and seriously upset its 
operation. 

However, the receiver with which 
this silencer was intended to be used 
was a special case. It features a double 
balanced or “ring” mixer, a major 
characteristic of which is that very 
little local oscillator signal appears at 
its output. For this reason we felt that 
the transformer might possibly be 


omitted. Assuming that it could, the 
arrangement would have the additional 
advantage that there would be no tuned 
circuits to degrade the noise pulse — 
by lengthening it — before silencing. 

As it turned out, the idea 
worked, but we must emphasise that it 
is suitable for use only with mixer 
systems which have a very low local 
oscillator output. Where more conven- 


functions as a phase-splitter. We rea- i 
soned that a transistor phase-splitter 
could be used here. 

In theory at least, we were doing 
quite well thus far. However, the gate 
circuit, with its input and output 
transformers, presented a more difficult 
problem. Fortunately, our attention 
was drawn to an unusual type of gate, 
u.sed by William K. Squires in his noise 


This block diagram 
will serve to re¬ 
fresh the readefs 
memory regarding 
the basic operation 
of typical noise 
silencers. Compare 
it with the circuit 
below. 



tional mixer systems are used it will 
almost certainly be necessary to fit a 
transformer, undesirable though this 
may be in regard to its effect on pulse 
duration. The best compromise is to 
damp the tuned windings as much as 
can be tolerated in order to minimise 
the effect. 

The next transformer to receive 
attention, was the one between the 
noise amplifier and the detector/recti¬ 
fier circuits. In addition to being an 
impedance changing device, it also 


Circuit diagram of the developmental noise silencer. Note that no 
transformers have been used but that an input transformer would be 
necessary when used with the more conventional mixer circuits. 
Components shown dotted will provide additional gain, 

BC108 0040 

EMIHER-FOLLOWER . SATE 


silencer (QST October, 1963). This 
gate, which uses a symmetrical tran¬ 
sistor, is an unbalanced arrangement 
and needs no input or output trans¬ 
formers. This seemed to be the 
answer. Although the symmetrical 
transistor used by Squires (RCA 2N- 
1169) is not available in Australia, we 
were able to obtain some near equiva¬ 
lent types offered by Mullard. 

A symmetrical transistor is one in 
which both emitter and collector junc¬ 
tions are the same physical size. While, : 
electrically, these are the same as a 
normal bi-polar transistor, the identical 
emitter and collector junctions produce 
a relatively low-gain device which, 
however, has useful characteristics in 
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reliable 
pre-tested 
tight performance 

NEWMARKET 


PACKAGED CIRCUIT AMPLIFIERS 


The Newmarket PC range provides Development 
Engineers with reliable pre-tested units of tight 
performance specifications to incorporate in any equip¬ 
ment at minimum cost. Use of such units not only 
obviates the need to develop purpose-made amplifiers 
for every job, but cuts down the number of small 


components that company Buyers have to buy and 
maintain in stock. 

Each unit is guaranteed for 12 months and replacement 
units are supplied if any fault develops. Our guarantee 
also enables the manufacturer to guarantee his product 
to the ultimate user. 


some applications 

MODEL No. PC t 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units Intercomm Amplifiers. 

MODEL No. PC 2 

Modulator Driver Stage. 

Intercomm. 

Church Hearing Aid Amplifier. 

Office Dictating Machines. 

Door-Caller Monitor Amplifier. 

Inter-Office Communication Amplifier. 

Tape Replay Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Telemetry Audio Amplifier. 

Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Educational Equipment Audio Amplifiers. 

Laboratory Instrument Amplifiers. 

Language Laboratory Amplifiers. 

Tape Recording Amplifiers. 

TV Aerial Riggers Intercomm Amplifier. 

Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL No. PC 3 

Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Amplifier. 
Sound-level Meter Amplifier. 

Close Background Music Amplifier. 


Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 

Low Power Battery Stereo. 

VHP Communications Receiver Audio Amplifier. 
Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Heating and Ventilating Control Amplifier. 
Laboratory Instrument Amplifiers. 

Museum Portable Commentary Equipment System. 
Radio Relay System Amplifier. 

Loudspeaker Amplifier. 

MODEL No. PC 4 

Battery Record Player. 

General Purpose Amplifiers and Drivers. 

Office Dictating Machines. 

Telephone Amplifiers. 

Pay TV Control Circuits Amplifier. 

Stereo Listening Booth Amplifiers. 

Laboratory Instruments Amplifiers. 

Loudspeaker Amplifier. 

Radio Relay System Amplifier. 

MODEL No. PC 5 Plus 

Salesman’s Portable Cine Projector Audio Amp. 
Meter Type Galvanometer Amplifier. 

Helmet Intercomms: (a) Diving Suits, 

(b) Crash Helmets, (c) Pilots’ Helmets. 

Car Radio Audio Amplifier. 

Communications Receiver Audio Amplifier. 

Lecturer Non-interruption Monitor. 

Erotogenic Amplifier. 

Small Public Address Portable Amplifier. 

Servo Amplifier (Hydraulic Valve Control). 

General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft Ground Equipment). 
Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 

Tape Recorder Replay Amplifier. 

Hi-Fi Amplifier. 


Vibration Test Amplifiers. 

Telephone Intercomm System. 

Office Dictating Machines. 

Telephone Amplifiers. 

Fire Detection Equipment Amplifier. 

Mines Telephones Amplifiers. 

Cigarette Manufacturer Production Test 
Equipment Amp. 

Instrument Audio Amplifier. 

Sound Reinforcement Intercomm Amplifier. 

Null Detector Instrument Amplifier. 

Public Address Amplifier. 

Mobile and Fixed Transmitter Modulators. 
Telephone System Audio Amplifier. 

High Power P.A. Driver Amplifier. 

TV Camera Channel Talk Back Amplifier. 

Sound Intercomm Amplifier. 

Industrial Test Instrument Amplifier. 

Burglar Alarm Audio Amplifiers. 

Transceiver Audio Amplifiers. 

Laboratory Instrument Amplifiers. 

Airport Loudspeaking System Amplifier. 

Pocket Paging System Amplifier. ' 

Carrier System Mains Intercomm (Portaphone). 
Loudspeaker Amplifiers. 

Electronic Organ Power Amplifier. 

MODEL No. PC 7 Plus 

Tape Language Laboratory. 

Telephone Dictating Machine Amplifier. 
Automation Drive Amplifiers. 

Control Amplifier for Textile Machinery. 

Radio Receiver Audio Amplifier. 

TV Receiver Audio Amp. 

General Purpose Amplifier. 

Telephone Amplifier. 

Laboratory instrument Amplifiers. 

Tape Language Laboratory Amplifier. 
Loudspeaker Amplifier. 


specification details 

PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 

PCS 

PC7 

PC7-f/12 

PC9 

Power Output mW 

150 

400 

400 

400 

3W 

800 

800 

Pre-amp 

Input Sensitivity mV 

50 

1 

5 

150 

5 

5 

5 

IV 

Circuits are of transformerless, 

Input Impedance ohms 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

1.5K 

IM 

complementary symmetry type, 

Output Impedance ohms 

40 

15 

15 

15 

3 

8 

15 

600 

operating off Standard Voltages. 

Supply Voltage—volts 

9 

9 

9 

9 

12 

9 

12 

9 

Can be wire-in or plug-in 

Typical Distortion % 

2 

3 

3 

3 

3 

3 

3 

1 

as required. 

Frequency Response 

300-15K 

200-12K 

200-12K 

200-12K 

50-12K 

50-12K 

50-12K 

20-20K 


Overall Dimensions 

All 3^ in. high 

2x1 

2V2X11/2 

21/2X11/2 

2V2X1V2 

51/2X13/4 

3x1% 

3x1% 

2x1 


teoFtioo EtKCTRONirS 

53 Carrington Road, Marrickville, N.S.W. 
18 Normanby Rd., South Melbourne. Vic. 


SYDNEY; General Accessories Limited, 443 Concord Road, 
Rhodes 2138; G. Brown & Co. Pty. Ltd., 267 Clarence 
Street, Sydney 2000. NEWCASTLE; Martin de Launay Pty. 
Limited, King and Derby Streets, Newcastle 2300. 
WOLLONGONG; Electronic Parts Pty. Limited, Keira 
Street, Wollongong 2500. MELBOURNE; Radio Parts Pty. 
Limited, 562 Spencer Street; Warburton, Frank! Limited, 
220 Park Street 3000. BRISBANE; General Accessories 
Pty. Limited, 50 Little Edward Street 4000. ADELAIDE: 
General Accessories Pty. Limited, 81 Flinders Street 
5000. PERTH; General Accessories Pty. Limited, 46 
Milligan Street 6000. 
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other respects. Its main use is in high¬ 
speed switching circuits in computers. 
Also, although the Mullard types arc 
coded to indicate “emitter” and “col¬ 
lector*” in the usual way, the leads may 
in fact be reversed and the device will 
function equally weU. 

Having dispensed with the trans¬ 
formers in a theoretical design, we had 
to make up a practical unit. The circuit 
diagram ^ows the end result and we 
will go over it and explain the various 
functions. 

At the silencer input, the signal is 


OUTPUT 


The noise pulses are passed to the 
phase splitter which, in turn feeds a 
full-wave rectifier. In addition to the 
separation of noise pulses from the 
signal, within the noise amplifier, this 
process is augmented by the fact that 
the rectifier diodes are also reverse 
biased by the same control. 

Positive-going pulses which emerge 
from the noise rectifier are, in turn, 
fed into a pulse amplifier, so biased 
that it is just in conduction without 
any signal. Due to the phase revers¬ 
ing characteristic of the common - 


The upper diagram 
on the right shows 
the layout and 
wiring of the 
**signal path'* board. 
Compare it with 
the upper photo¬ 
graph on page 78, 

The board in the 
lower diagram car^ 
ries the noise am¬ 
plifier, phase-split¬ 
ter, detector, and 
pulse amplifier. See 
lower photograph, 
page 78, 


•fl2V 


GAIN CONTROL 


split. Part is directed via an emitter- 
follower to the emitter of the 
symmetrical transistor, or gate. 
The gate is connected such that the 
signal passes from the emitter 
to the collector. The emitter junction 
is forward biased with about 0.1 volt 
and emitter current flows under these 
conditions. It will be noted, however, 
that there is no provision for collector 
current. The output of the gate is 
terminated with a O.luF capacitor and 
a 470 ohm resistor in series, and the 
input resistance of the following tran¬ 
sistor amplifier. This amplifier is 
needed to make up for the insertion 
loss of the gating circuit. 

At the output of the amplifier there 
is provision for diode switching the 
signal into one of two channels. These 
provide filters having two selectivity 
band widths. This may be omitted, 
using a single 5.6K resistor for the 
amplifier collector load. 

Returning to the input, the other 
split feeds the noise amplifier. The 
function of this amplifier is not only 
to amplify the noise pulses but also to 
separate, from the signal, those 
noise pulses which are of greater 
amplitude than the signal. This is done 
by so biasing the amplifier that it will 
not pass the wanted signal, but only 
the noise pulses above a predetermined 
level. 


emitter configuration, negative-going 
and amplified pulses arc prpduccd at 
the collector of the pulse amplifier. 
These pulses, after being subject to 
clipping by two diodes, are fed into 
the base of the synunetrical 
transistor gate. This closes the gate 
for the duration of the pulse, prevent¬ 
ing any signal from passing for this 
period. 

This circuit, while it performs very 
well, could be still considered as 
developmental. It will be noted that 
there is a 50uF electrolytic capacitor 
across the O.luF blocking capacitor, 
between the emitter follower and the 



If you want 

STEREO 

EQUIPMENT 

You'll deal better with 
H. B. RADIO SALES 


DECEMBER SPECIALS 


KENWOOD TK250 AMPLIFIER/ 

2 Wharfedale unit 3 speaker sys¬ 
tems. Dual 1019 player on platform, 

Shure magnetic.$398.00 

KENWOOD 150 AMP, 2 Magna- 
vox lOin speaker systems in Teak. 
Garrard AT60 on platform, with 

Shure M44G.$275.00 

SANSUI 555 2 Wharfedale Super 
10 speakers in R3. teak cabinets, 
Dual 1019 player, Shure M44G, 
platform and cover .. .. $465.00 
MONARCH SA 500. 20W RMS- 
Low and High Filter controls. 2 
Peerless lOin speaker systems. Dual 
1210-Shure M44G-platform-cover. 

$312.00. 


SPEAKER UNITS 
PLAYMASTER, complete . $31.00 
Cabinet Kit and Parts . . $24.20 
POINF 4, complete .. . . $35.00 
Cabinet Kit and Parts . . $25.00 
PLAYMASTER SUPER .. $42.00 
Cabinet Kit and Parts . . $32.50 
WHARFEDALE Unit 3 

(large).$54.00 

Cabinet Kit and Parts . . $44.00 
MAGNA VOX 8WR, 1.6 cf 

cabinet.$30.50 

Cabinet Kit and Speaker . . $21.00 
MAGNA VOX lOWR and 3TC, 

complete.$43.00 

Cabinet Kit and Speakers . $31.00 
MAGNAVOX 12WR, 3TC, com¬ 
plete .$44.50 

Cabinet Kit and Speakers . . $33.00 
PEERLESS lOin 2cf cabinet $57.50 
Cabinet Kit and Speaker . . $47.00 
W’DALE GOLD. 10 in R3 

cabinet.$65.00 

Cabinet Kit and Speaker .. $52.00 


Special quotes for other speakers. 
Available in Maple, Walnut or 
Rosewood colours. Teak veneer 
$1 extra for Slimline and Book¬ 
shelf KITS, $2.50 extra for other 
KITS, 

Packing charge $1 per order. 
Freight payable on delivery. 

Send for Stereo Catalogue 


H. B. 


SALES 


Established 37 years. 

105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580. 


TRANSFORMERS FOR-@-PROJECTS 

Specialists in the small-batch production of high-quality Trans¬ 
formers for industrial and entertainment equipment. Transformers 
can be produced for any project published, or to your own special 
requirements. 

Facilities available for vacuum impregnation in a wide variety 
of materials or complete encapsulation in Epoxy or Polyester resins. 

Trade and retail enquiries handled throughout Australia, New 
Zealand and the Pacific Islands. 

TRANSFORMER WINDERS LIMITED 

37 CRUIMMER ROAD, AUCKLAND, NEW ZEALAJSD. 
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Read iwhat'High Fidelity’ (usa) 
says about TEAC A-1200 

“High Fidelity”, the authoritative USA stereo equipment journal, in March, 

1969, tested the A-1200 and commented, “The dual-channel VU meter 
proved to be one of the most accurate yet tested and certainly better than 
the meters usually found on home recorders. Speed accuracy, as tested at 
CBS Labs, was the best yet seen in any tape recorder: no measurable error 
at any line voltage setting for either of the deck’s two speeds. The A-1200 
also had negligible wow and flutter — the values measured in the lab 
actually were lower than those claimed by the manufacturer. Harmonic 
distortion was somewhat better than average, signal-to-noise definitely 
better than average, for this price class. The crosstalk measurement shows 
ample channel separation for excellent stereo”. 

TEAC is justly proud of the quality of its equipment, and the A-1200 is 
typical of the range. It is a three-head, three-motor, two-speed record and 
playback machine. The three-head arrangement permits direct monitoring 
while you record. 

If you want excellent stereo from a tape deck, the TEAC A-1200 is the 
equipment to provide it. List price $399. 

AUSTRALIAN MUSICAL INDUSTRIES PTY. LTD. 

155 Gladstone St., Sth. Melb., 3205. Phone 69 7281 Telegrams AMUS Melb. 


SPECIFICATIONS 

• All solenoid controlled electrical 
operation system. 

• Triple-motored, durable drive 
mechanism. 

• Instant off the tape monitoring. 

• Mike/line mixing. 

• Stereo echo, and sound on 
sound by push-button operation. 

• Optional remote control. 

• 2-track head configuration avail¬ 
able. 

• Wow and flutter — 0.12%. 

• Frequency response — 30- 
20,000 Hz. 

• Dimensions — 

15V2 ^•HxUVa^^Wx 93 / 4 '' D. 


RETAIL ENQUIRIES: 

VIC.: BrashsPty. Ltd. 63 6701 (Melb. 
and Suburbs) 

Suttons Pty. Ltd. 

601201 (Melb. and Country) 


VIC.: Stereo Sound Systems Pty. Ltd. 
870 4961 (RIngwood) 

Southern Sound 
97 7245 (Moorabbin) 

N.S.W.: Convoy International Pty. Ltd. 
29 6475 (Sydney) 


S.A.: Ernsmith & Co. Ltd. 51 6351 
(Adelaide) 

W.A.: Albert TV & Hi-Fi Centre Pty. 

Ltd. 21 5004 (Perth) 

TAS.: B.B.C. Radio Centre Pty. Ltd. 
31 4415(Burnie) 
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gate. More than likely this 50uV capa¬ 
citor could be dispensed with, as its 
presence is perhaps more academic than 
necessary. A similar condition exists 
with the 250uF capacitor which by¬ 
passes the 470 ohm resistor in the emit¬ 
ter of the noise amplifier. 

Also, when used with some receivers 
and d^endmg on signal levels and 
other conditions, some minor changes 
may be necessary. The amplifier fol¬ 
lowing the gate is normally operated 
without an emitter by-pass, the limited 
gain resulting from this degenerative 
circuit being normally quite sufficient 
to make up for the insertion loss of 
the gating system. However, if more 
IF gain is desired the 470 ohm emit¬ 
ter resistor may be by-passed with a 
0.1 uF capacitor (shown dotted). The 
50uF electrolytic is an academic addi¬ 
tion and probably will not be needed. 

Again, depending on the actual 
receiver with which it is used and/or 
due to high signal levels, there may not 
be enough control afforded bj; the 2.5K 
gain control in the noise amplifier stage. 
Rather than increase the emitter 
junction control voltage, some degene¬ 
ration can be automatically introduced 
by returning the emitter resistor by¬ 
pass capacitor(s) to the other end of 
the 470 ohm resistor, rather than to 
earth. 

In some cases even this may not 
provide sufficient control in the pre¬ 
sence of large signals. With signals of 
this magnitude it is unlikely that the 
silencer will be needed, but it is neces¬ 
sary to be able to control or disable 
the noise amplifier. A switch on the 
2.5K pot can be used to break the 
circuit at point “X.” 

The reason that it is necessary to 
redu(^ the gain of this amplifier so 
dra^ically is that the system becomes 
'*suicidar’ if the amplifier is allowed 
into pass more than a small predeter¬ 
mined level of wanted signal. If passed, 
it will be rectified, amplified in the 
pulse amplifier and then as negative 
pulses from the wanted original signal, 
will close the gate and produce a *1ock- 
out” condition. 

The transistors shown cm the circuit 
diagram are those we used in the pro¬ 
totype. They consist of random posi- 
ticming of BF115 and BC108 types. 
Although the BC108 is intended for 
audio use, it performs quite well at 
least up to 455KHz. Such others as 
SE3001, 2N3565 and similar types may 
be used without difficulty. 

The g^mmetrical transistor is a Mul- 
lard C)C140. This does the job adwu- 
ately. However, there are three difie- 
rent types in a series offered by Mul- 
lard. These are the OC139, OC140 and 
OC141. They differ from each other 
mainly in the gain characteristic. The 
OC139 has the lowest gain, followed 
by the (3C140, with the OC141 being 
the highest. The price of the OC139 
is the lowest, the OC141 the highest. 
As far as we can ascertain, the OC139 
should do the job adequately and there 
is no point in paying more for the 
others. 

The capacitors are not critical as to 
type. The lower values could be mica 
or polystyrene and the mid values 
either low voltage ceramics, such as 
the Redcaps, or low voltage polyesters. 
In the prototype, for values from lOuF. 
to 0.47uF, we used tantalum types, but 
this is not necessary. We used them 
simply because we had them on hand. 
An exception to the use of tantalum or 


other polarised capacitors, as mention¬ 
ed above, is the 0.47uF coupling capa¬ 
citor from the output of the noise 
rectifier. The voltage across this unit 
can reverse and so a ceramic or poly¬ 
ester must be used. 

We built this unit in modular form, 
along the same lines as the IF strip 
described in the issue'"for November. 
The general idea was to make it so 
that it coidd be used in the complete 
soHd state receiver on which we are 
currently working. 

Two lengths of miniature tag board 
are used, each with 16 pairs of tags, 
mounted either side of an aluminium 
panel. On one si^, we have the emit- 
tw-follower, the “gate,” the amplifier, 
and provision for diode switching. In 
short, this panel contains the IF signal 
circuits. 

The other panel consists of the noise 
amplifier, phase splitter, noise rectifier 
and pulse amplifier. The components 
on each board are so located that they 
follow a logical order with respect to 
each other—in much the same way as 
the circuit is drawn. 

Assembly and wiring are simple and 
straightforward and are' made even 
easier with the wiring diagrams. The 
usual care should be taken with sol¬ 
dering, making sure that there are no 
dry joints. At the same time, overheat¬ 
ing of all components, particularly the 
transistors, should be avoided. 

When mounting and wiring those 
components which fall at four lugs in 
from each end on each board, provision 
must be made so that fixing screws 
and nuts can be passed throu^. Also, 
under the screw adjacent to the emit¬ 
ter-follower on one side and the noise 
amplifier on the other side, we have 
provided a solder lug, which is sol¬ 
dered to the nearest earth connec¬ 
tion in each case. When the imit is 
completely assembled, these lugs en¬ 
sure that the appropriate circuits are 
bonded to the chassis or frame of the 
receiver. 

The aluminium panel is 4in . long, 
2in high and fitt^ with a 5/16in 
mounting foot. Holes corresponding to 
the fixing screw oositions are provided, 
together with three more holes for 
leads to pass from one board to the 
other. These leads are an intercon¬ 
necting earth, positive 12 volts supply, 
and the lead from the output of the 
puls6 amplifier to the base of the 
gating transistor. These holes may be 
drilM at any convenient positions, at 
the discretion of the builder. 

When completed the solid state 
silencer is ready to be fitted into a 
receiver. No alignment is needed, as 
there are no tuned circuits. The only 
possible adjustments are those asso¬ 
ciated with hi^h signal levels, as men¬ 
tioned earlier m the article. 

Tests and measurements have shown 
that this silencer is capable of operat¬ 
ing at very high speed and excellent 
results can be expected when used 
with noise of an impulse nature. As 
mentioned previously, this unit has only 
just been developed. It is presented at 
this early stage with the idea of giving 
readers new food for thought on the 
noise combating front. No doubt, many 
readers will already have an applica¬ 
tion for such a device, either in its 
present form, or perhaps with some 
changes which may suggest themselves 
for a particular application. Q 


CORRICTION 

October 1969 issue 

The address shown in the 
Magnecord International Pty. 
Ltd. advertisement was incor* 
rectly printed. 

It should have read 

MAGNECORD 
INTERNATIONAL 
PTY. LTD. 

276 CASTLEREAGH STREET. 
SYDNET N.$.W. 2000 


TRANSISTOR SERVICE 

All Japanese and 
local sefs repaired 
including . . . 

Aristone Aurora Belair 
Berlin Crown Fujiya 
General Hitachi Kenco 
Mariner Mitsubishi Nanaola 
National Nivico Sanyo 
Sony Spica Standard 
Sharp Toshiba Yashica 

We do not sell spore ports 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 


PRINTED CIRCUITS 

MAKE YOUR OWN AND SAVE MONEY. 

New easy method. No chemicals. No mess. 
Kit $3 including full instructions. 
Post and packing 40c. 

Mail Order Catalogue 25c refunded with 
first order. 

B. M. ROBBINS 

Box 129 CARLINGFORD. N.S.W.. 2119 


mna 


TRADE RETAIL 

To all brands of transistor 
radio, tape recorder, record 
player, TV and specialising 
in Hi-Fi Stero equipment. 
(Trade pick-up and delivery 
available). 

DEITRON ELECTRONICS 
SERVICE DIVISION 

4-6 TAYLOR ST.. DARLINGHURST 

31-5430 31-6786 
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Brcedw^ 

Electronics 

introduces 

the 

self-service 


INSTROL 



University, general purpose, 
vacuum tube/Voltmeter — 

Model MVA6 — A high impedance, 
high stability instrument, 
with a large easy-to-read 
meter. Our new showroom 
includes a large display 
of quality test equipment. 


I^he 10-PluS‘10 is a high quality solid-state' 
stereo amplifier (10 watts RMS per channel). 
This, and other amplifiers featured 
in Electronics Australia, 
are available in either kit form or built and tested. 


The Electronic Tool Kit, an Inexpensive, yet most 
comprehensive outfit. The complete kit fits 
snugly into a strong attractive zip-fastening 
carrying sachet. 

Price 


Popular Instrol-Playmaster 40 watt and 
60-watt RMS Guitar Amplifier, in kit form or 
ready built. Complete with ail optional extras. 


only $12.50 (postage $1.00 extra) 


■ 1 « 1 




If- < fr I 



fct > <» 


yog c'<r 



CAPSTAN "JIFFY'' CABINETS 

Suitable for many household applications, a must 
for the garage or workshop. Available in a wide 
range, with clear see through drawers, for instant 
visual identification, Plus exclusive raised back 
edge prevents draw falling out. All cabinets fin¬ 
ished in rustproof ZINCANNEAL with grey enamel coating. 

Send for your free illustrated brochure and price list. 



Stackmaster 16A 
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ELEOTTONICSCENrmE 

Everything for hobbyistand technician 


CPEN NOW... 

Revolutionary 
new concept 

FEATURING! 


(1) Large audio demonstration section to enable you to hear your 
favourite Instrol Playmaster and other Electronics Australia projects. 

(2) Ready-packaged Kits for Instrol-Playmaster projects, 

other Electronics Australia projects and Test Equipment Kits. 

(3) Large range of test equipment, service parts and allied components. 

(4) Hire Purchase Terms available for most Kits and ready-built Units. 

(5) Self-service display area so that you can see for 
yourself and choose the many component parts available. 

(6) Modern book section, including many of the famous 
Howard Sams technical books. 

(7) A large service department to accurately diagnose and repair your 
Playmaster equipment. 

(8) Sydney's largest Hi Fi and audio centre. 


STOP PRESS 
NOW AVAILABLE 


The new Playmaster Solid State Control Unit, 
featuring 1C Operational Amplifier 
as featured in November Electronics Australia 



NEW EXCITING 

MUSICOLOUR ^ ^ 

Kit of Parts ^ 

$46.05 Plus Postage $1.30 
MUSICOLOUR 

Metalwork.$4.40 Plus Postage lOd 

Printed Circuit Board......$2.50 " " 15^ 

Label.$2.00 " " 20i 





Instrol-Playmaster 124 Stereogram. 

This is a combination of 3-Plus-3 stereo 
amplifier and a solid state broadcast tuner. 
All major stations for six States are engraved 
on the attractive silver label. 




We are now stocking a large 
range of robust and attractive 
meters, including edge-wise 
types. Meters with special 
scales to suit '"E.A." 
projects also available. 



The Instrol 
Educational 
Electronic Kit, 
a must in this 

electronic age. Learn the basic principles 
of computers, communications, etc. 
Priced at — $16.90 (Post 85c). 


for descriptive leaflet post coupon 


ELECTFOSIICS 

nFNTTRF 9ia\t)ri<a(between 

Kings MarketSt) 

PHONE 29-4258 SYDNEY N.S.W. 2000 


Q Playmaster 
O Toolkit 
Q Microphone 
Q Metalwork 
Q Test Equip. Kits 
I CD Cannon Connectors 

V. 


Please include postage stamp. 


Address- 


Postcode _ 
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Radio & Electrical 
:s $ Wholesalers 



PIONEER AUDIO EQUIPMENT 

General Accessories has the widest range of Pioneer 
equipment in Australia. Visit your local showroom for 
inspection and audition. 

Ask to see the new PIONEER AX330 TUNER AMPLIFIER- 
all solid state ^black dial and amazing value too. 

General Accessories PRICE $185 - DON'T MISS IT! 

See PIONEER TURNTABLES from $110 complete and. 

SOLID STATE AMPLIFIERS FROM $146 
TUNER AMPLIFIERS from $250 

15" PIONEER BASS SPEAKER suit Guitar or Organ. 

Model P382B - 8 ohms. Model P382A - 15 ohms, 60 watts peak. 
Unbelievable value at $27.60 tax paid plus 600 postage. 



HITACHI • THE POWERFUL NEW NAME IN THE AUSTRALIAN 
ELECTRONICS SCENE. 

WH 828 H. 2 band portable in leatherette case, 8 transistor, 
an attractive all round set. High performance with reliability. 

price: $62 

WH 1060. High sinsitivity 10 transistor with 4 bands Includ¬ 
ing marine. Powerful 1.5 watt output. HiFI tone, leatherette 
case. price: $65 

WH 1160. 11 transistor marine radio direction finder with 

B.F.O. 4 band with rotating Pelorus Antenna. 

price: $76 



SUNWOOD SPEAKERS 
Model AS57 
Speaker Unit: 

Power Handling Capacity: 
Voice Coil Impedance: 
Freq. Response: 

Enclosure: 

Model AK122 
Speaker units: 

Crossover: 

Power Handling Capacity: 
Voice Coil Impedance: 
Freq. Response: 

Enclosure: 


7"x5" wide range oval. 

8 watts Peak. 

8 ohms. 

90-13,000 c/s. 

6Vix7Hx15Vi". 

Walnut hand-rubbed oil finish. 
12" woofer 

3" Metal cone tweeter. 

2-Way Network, Crossover at 
200 H 2 at 6 db per octave, 
up to 20 watts (Music input) 

8 ohms 

40-20.000H2 

17»^x23»/4x7»/4". 

Walnut hand-rubbed oil finish. 


PALACE^ 



HITACHI TAPE RECORDERS 

TRQ 242. A high performance Stereo Cassette Tape Deck with 
recording and replay amplifiers. Large twin VU meters. RCA 
plug or DIN output and input, AC operation only. 

Price: 

TRQ 222. A portable 26 transistor AC/DC Stereo Cassette 
Recorder with separable speakers. A very popular unit.^ 

Price: $140 

TRQ 717. A portable 7" three speed solid state Stereo 
Recorder with in-built speakers. Use as deck also through DIN 
connection. Excellent value. Price: $160 

INFORMATION AND LITERATURE AVAILABLE FROM 
LOCAL RETAILERS OR GENERAL ACCESSORIES. 


PALACE HI FI AMPLIFIERS 

SA80S 8 watt stereo valve 6 OH 2 to 15kH2. 

Christmas Special ... $30- post free. 

AM269 20 watt solid state with bass and treble 

controls. $60 post free. 

AM320V 40 watt vertical style timber case. 

Similar to AM320 but in timber case and 
vertical mode. $116 Post free. 

AM320 40 watt solid state. Accepts magnetic 

cartridge Input, bass and treble controls, 
headphone output. $100 post free. 

AN323 80 watt IHi Fidelity Solid State of outstanding 

quality. Full 20 watts RMS per channel, 
complete relay overload protection, record 
outlets etc., all the facilities you would 
expect of a quality hi fi amplifier. 

$143 freight free. 



TEST EQUIPMENT 
Volt - Ohm - A FET Meter 
Model 200 CRT Rejuvenator Tester 
Transistor Tester and Tracer 
Transistori 2 ed Shorted Turns Tester 
"Zen Tra Stab" Low voltage 
Power Supply and Charger 

WRITE FOR FULL DETAILS. 


$114 tax included 
$108 tax included 
$30 
$30 

$108 


GENERAL ACCESSORIES - BRANCH ADDRESSES. 


GENERAL ACCESSORIES: QLD: 50-54 Little Edward Street, Brisbane. 4000. N.S.W.: 443 Concord Road, Rhodes. 2138. 

W.A.: 46 Milligan Street. Perth. 6000. S.A.: 81-97 Flinders Street, Adelaide. 5000. 

QLD: Ingham Road, Townsville. 4810. N.S.W.: 116 Clarence Street, Sydney. 2000. 

VIC: 153 Sturt Street, South Melbourne. 3205. 

HOMECRAFTS: TAS: 199 Coll ins Street, Hobart. 7000. , 
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For projectors, tape recorders, small P.A, 

ECONOMY LINE SOURCE LOUDSPEAKER 


Recently^ we had occasion to make up this loudspeaker 
system to satisfy a need in our Parent Company. It worked 
so well for such a reasonable outlay we felt it would be 
worthwhile passing the details on to readers. It contains 
two 9 " X 6 " twin-cone loudspeakers and will handle the 
output of amplifiers up to 15 watts. 


The project began with a request for a suitable 
loud-speaker and microphone to be used in conjunc¬ 
tion with the 16mm film projector shown in the 
acoomipanying illustration. This would allow the pro¬ 
jector to double as a public address system at meet¬ 
ings and getherings which inevitably occur in any 
large business organisation. The projector was fitted 
with an internal loudspeaker but this was inap¬ 
propriate for a large audience and useless if the pro¬ 
jector was in an enclosed projection booth. 

More often than not, auxiliary loudspeaker sys¬ 
tems which somebody “knocks together” for use 
with film projectors and modest public address systems 
are 12-inch units in a minimum sized, open^back en¬ 
closure. While it is true that 12-inch loudspeakers, as a 
class, are efficient, the radiation pattern from the single 
loudspeaker is far from optimum for the purpose. 

A single, round loudspeaker radiates sound en¬ 
ergy in something approaching a spherical pattern, 
the energy being distributed in all directions. While 
this pattern may be acceptable in a small ixxmi^ it 
may not be so with a large group of peo^e in a 
hall. The ideal pattern is a wide flat beam rather 
like that from the latest rectangular, “asymmetric” auto 
headlights. This would be aimed obliquely down over 
the heads of the listeners to give maximum coverage. 

The type of loudspeaker which best approxi¬ 
mates the above radiation pattern is commonly referred 
to as a “line-source” or “column” system. This con¬ 
sists of a number of moderately-sized loudspeakers 
arranged in a tall, narrow cabinet. This can be mpunted 
at a suitable height above the listeners* heads and 
aimed towards the rear of the hall so that most of 
sound passes over those at the front, becoming pro¬ 
gressively more effective towards the rear. In this 
way, those at the rear may be given adequate level 
without “blasting” those in the front. In short, the 
result is a substantially even level of sound along 



An inside view of 
the enclosure, 
minus the acous¬ 
tic filling. Two 
33-ohm units 
were used to pro¬ 
duce an approxi¬ 
mate 16-ohm sys¬ 
tem. 


the entire hall. And, by selecting 
efficient loudspeakers^ the overall sys¬ 
tem can be very efficient. 

While we have published details of 
column P.A. speakers in the past, these 
generally used a minimum of four 
loudspeakers and were intended as a 
more less permanent installation. The 
present loudspeaker was required to be 
light and portable. For this purpose 
we felt that four loudspeakers were not 
justified but we still wanted the ad¬ 
vantages of the “line source.” 

We decided to use two 9 x 6in ellip¬ 
tical units, mounted vertically to ob¬ 
tain the beam effect. Our further re¬ 
quirements were good sensitivity, to 
ensure acoustic efficiency, a reasonably 
low free-air cone resonance and a 
tweeter cont to make use of any high 
frequencies that might be available. 

The loudspeakers which came to our 
notice at the time were type 96S1X, 
produced by Magnavox. While these 
were used in the prototype, other loud¬ 
speakers which would meet the speci¬ 
fications could be substituted. If the 
upper treble response is not considered 
vital for particular applications, loud¬ 
speakers without tweeter cones could 
be used. 

The loudspeaker were mounted in an 
enclosure 24 x 9 x 9 inches which 
was made of i-inch thick particle board 
covered in black vinyl. The grille cloth 
was black with a gold fleck dispersed 
through it, making an attractive but 
unobtrusive enclosure. For a start, 
we decided to try the system with a 
closed back and to sort out any pro¬ 
blems from, there. 

The main problem we expected was 
the inevitable rise in cone resonan^^ 
which results when a loudspeaker is 
installed in' a small, completely sealed 
enclosure. The Magnavox 96S1X and 
other equivalent speakers have a free 
air cone resonance of around 75Hz. 
Placing two of these speakers in an 
enclosure with a volume of approx. 
0.8 cubic feet would probably cause 
the resonance of the cones to rise to 
we’l over 120Hz, being prominent not 
only in frequency but in amplitude. 
This would give an unnatural “chest- 
iness”’ on speech and a pronounced 
“one note bass” effect on music. In 
this direction, our fears were certainly 
confirmed. The system resonance was 
up around 150Hz and the system was 
anything but good on music signal. 
Plainly, the resonance would have to 
be damped down to a large degree 
before the system could be pronounced 
satisfactory. 

A common approach to the above 
problem is to provide some sort of vent¬ 
ing to dissipate the “back pressure” 
which is the reason for the greatly 
increased cone resonance figure. This 
can take the form of a distributed port, 
a vent with a tuned tunnel or simply 
a hole in the form of a handhold in 
the rear of the cabinet. While all 
these ideas can be satisfactory, if one 
particular loudspeaker is used, the 
results can be rather indeterminate if a 
variety of loudspeakers are envisaged. 

Of the methods mentioned, perhaps 
the one most assured of giving good 
results with a variety of loudspeakers 
is the distributed port, which involves 
drilling an arrav of holes of deliberate 
number and size, preferably around 
the edge of the baffle. 

However, in trying to keep the 
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GE PROGRAMMABLE 
unijunction 
transistors (PUT) 
add flexibility to your 
UJT appiications. 




SB ! 

* "82 

UJT I 

E/pd 




L 

C J 



] 

' 

r 

Qa) Typical Circuit of 
^^conventional UJT 



?B2 

H * 

>^2 

i 

L 

R,4-R2 

1 

UJT Equivalent Circuit 



using PUT 



\2^ PUT replacing UJT 



General Electric now offers a 
complete choice of state-of-the- 
art negative resistance threshold 
devices with the flexible 
programmable D13T UJT. 

D13T permits you to program n, 
Rbb. Ip, and Iv .. . and very 
simply. 

By replacing the standard UJT 
with the D13T plus resistors Rt 
and Rz both circuits (fig. 1b & 2b) 
have a diode connected to a 
voltage divider. When this diode 
becomes forward biased in the 
U3T, Ri becomes strongly 
modulated to a lower-resistance 
value. This generates a negative 
resistance characteristic between 
the emitter E and base one, Bi. 

For the D13T, resistors Ri and Rz 
control the voltage at which the 
diode (anode to gate) becomes 
forward biased. After the diode 
conducts, the regeneration 
inherent in a PNPN device causes 
the D13T to switch on. This 
generates a negative resistance 
characteristic from anode to 
cathode simulating the 
modulation of Ri for a 
conventional UJT (fig. 2b). 

Resistors Rbz and Rbi (fig. la and 
2c) are generally unnecessary 
when the D13T replaces a 
conventional UJT. Resistor Rat is 
often used to bypass the interbase 
current of the UJT which would 
otherwise trigger the SCR. Since 
Ri in the case of the D13T can be 
returned directly to ground there 
is not current to bypass at the SCR 
gate. Resistor Rbz Is used for 
temperature compensation and 
for limiting the dissipation in the 
UJT during capacitor discharge. 
Since Rz Is not modulated, Rsa 
can be absorbed into it. 

Appiications of the programmable 
013T Include SCR triggers, pulse 
and timing circuits, oscillators, 
sensing circuits, and sweep 
circuits. 

D5K has characteristics like those 
of standard silicon planar 
passivated UJT except that the 
currents and voltages applied to 
it are of opposite polarity. The 
choice of this polarity enables the 


use of standard NPN planar 
passivated transistor processing 
techniques. This results In a 
unijunction having superior 
stability and better uniformity than 
any model previously available. 
The device also features a much 
tighter distribution of intrinsic- 
standoff ratio. 

Completing QE’s full-line 
availability are the UJT 2N489-494 
(proved reliability, MIL spec 
version), 2N1671, and UJT 
2N2646-47 (hermetic sealed 
device). These devices provide 
top performance for trigger, timer, 
oscillator, phase control, and 
variable threshold. 

Australian General Electric 
Pty. Ltd. 

Dept 40-20 QQ 
103 York Street 
Sydney. N.S.W. 2000 
Telephone 29 8711; 
or 552 Lonsdale Street 
Melbourne, Victoria 3000 
Telephone 67 8221 
or 453 Ann Street 
Brisbane, Queensland 4000 
Telephone 21 5207 


GENERAL 



ELECTRIC 
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BAFFLE SCREWED TO CLEATS 
FROM THE INSIDE. FINISH EDGE 
TO ALLOW FOR THICKNESS 
OF SPEAKER FABRIC. 




ACOUSTICALLY TRANSPARENT 
SPEAKER FABRIC STAPLED TO 
REAR OF BAFFLE 


ECONOMY LINE-SOURCE SYSTEM 


l/SE/22 


dimensions of the enclosure to a mini¬ 
mum we found there was not much 
room in the front baffle to drill holes. 
Added to this, it poses problems for 
factory production. 

So we reverted to what we had 
found to be successful with systems in 
the past: a completely airtight enclosure 
substantially filled with acoustic absor¬ 
bent material such as Innerbond, 
Bonded Courtelle or Tontine, to lower 
and damp the system resonance. Sub¬ 
sequent tests showed that the reson¬ 
ance was substantially reduced by filling 
the enclosure with one piece of 16oz 
material 36 x 18 inches rolled loosely 
to fill the space around the speakers. 
The overall result would probably not 
satisfy the critical “hifi” enthusiast but 
it is eminently suitable for the intended 
application. 

With the projector shown, the loud¬ 
speaker was a great improvement over 
the internal unit. Efficiency showed 
a marked increase and, as could be 
expeicted, frequency response at both 
ends of spectrum was considerably ex¬ 
tended. In modest P.A. applications 
when teamed with a 10-watt amplifier, 
the system would work very well. The 
amplifier could be a compact, solid- 
state unit sitting on top of 
the enclosure. 

Having explained at length how the 
new unit came into being, we must 
discuss some of the details of con¬ 
struction. The prototype enclosure 
was a very well finished unit supplied 
by courtesy of Beech Electronics, P.O. 
Box 160, Kogarah, N.S.W. This firm 
can supply ready-built loudspeaker 
units to those who do not wish to build 
their own. 

The exploded diagram shown gives 


the essential dimensions and shows 
details of cleats to hold it firmly 
together. The dimensions can be 
varied somewhat to sriit individual 
needs provided the internal volume is 
not decreased. It may be increased to 
advantage, if overall size is no problem. 

With the relatively small panel sizes 
used in the enclosure, i-inch think 
material is adequate. It may be made 
thicker but not thinner, to avoid panel 
resonances. If the enclosure is n^ade 
of particle board, the cleats should, for 
best results, be made of timber, as par¬ 
ticle board is not very satisfactory if 
screws have to be wound in and out 
several times. The cleats for the front 
baffle will have to be ‘‘relieved” slight¬ 
ly to clear the speaker chassis. 

Make sure that the enclosure is, in 
fact, airtight. Joints at the four corners 
should be snugly glued and all cleats 
accurately fitt^ and glued in position. 
The baffle of the prototype was re¬ 
cessed about i inch to lessen the pos¬ 
sibility of the grille cloth being 
damaged when in transit. If the front 
and rear panel are dressed to a close 
push-fit there should be no problem 
obtaining an airtight cabinet, especi¬ 
ally if it has been trimmed in vinyl. 

Do not spoil all the good work by 
merely passing the leads out through 
oversize holes. Fit connectors or screw 
terminals or plug the holes with a non¬ 
hardening compound. 

The system may be built with a 
nominal 16 or 8-ohm impedance by 
connecting two 33-ohm or 16-ohm 
units in parallel. Ensure that the loud¬ 
speakers are correctly phased. While 
manufacturers generally code one of 
the terminals with a red dot or other 
(Continued on page 190) 
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SPECIALS 





Matched pri.. ACI27/ 
128 trans., $1.20 nett. 
200V pi diodes at 500MA. 

25c nett each. 

STD Stereo plug 3290. 
45c nett. 

DPDT Rocker switch No. 
16, 45c nett. 

DPDT Slider switch 3570, 
19c nett. 

P53p Stereo plug. Line 
lack. 80c nett. 

Pkts. mixed pots & conds. 
Great value. $1.00 nett. 


Compax Turntable. $39.50 nett 
Catalogue now available, 25c 

Th9 Independent Whole$aler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 
Telephone 211*.0816, 211-0191 

Open Scrtunfoy mornings 
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RADIO TELEMETRY 

How the data about a space vehicle and 
its crew is radioed back to M ission Control 

* By John D. Lenk 


Over the years, we’ve become accustomed to the tense countdowns 
that precede each rocket launch from Cape Kennedy. The voice 
from Mission Control sets the measured, tension-building pace ... 4 

.3 . 2 ... 1 ... lift off!” But, as the rocket curves away towards 

the horizon, attention shifts toward the situation in the capsule: *Tre$- 
sure, temperature, O.K. pulse ... normal .. ” And so it goes on. How 
do the ground conuollers know these things? How can they read off 
a whole array of data about a crew and a space vehicle tha^ is 
speeding into space at the head of a fiery trail? The key to the problem 
is radio telemetry — the science of gathering and transmitting back 
to some central point distinct bits of vital information; information about 
such things as pressure, temperature, heart rate, breathing rate, along 
with a stream of information about ths vehicle itself. Called parameters, the 
various kinds of information are first picked up from their source by 
transducers, which translate physical phenomena into equivalent and deci¬ 
pherable electrical signals. How these are processed and transmitted 
over long distances for recording and observation is the subject of the 

article which follows. 


Any telemetry system is made up of several building 
blocks. It makes no difference whether the information 
is gathered aboard a guided missile and transmitted to 
^ound control or a tracking station, or if the information 
is obtained at various locations in a vast industrial com¬ 
plex and transmitted (often by cable) to a central control 
location. 

There are different telemetry systems and each system 
requires special building blocks. However, when you boil 
it down, there are only four that are basic: FM/FM 
(frequency modulated FM), PAM (pulse-amplitude modu¬ 
lation), PDM (pulse-duration modulation), and PCM (pulse- 
code modulation). Well look at each of these systems to 
see how measurements are taken in one place and ^en 
transmitted to a remote location where they are displayed 
and recorded. If you understand these four techniques, 
you’ll have no difficulty in undw^tanding other telemetry 
systems such as FM/FM/FM (triple FM), PACM (com¬ 
bined PAM and PCM), SS/FM (Single-sideband FM), and 
PPM (pulse-position modulation). 

FM/FM (frequency-modulated FM)is one of the original 
techniques used in telemetry and is still in use today. It 
consists of frequency modulating a transmitter with the 
output of one or more subcarrier oscillators. These sub' 
carrier oscillators are in turn frequency modulated by 
information obtained from transducers. 

Shown in figure 1 is the block diagram of a typical 
FM/FM transmission system that might be used aboard 
a guided missile. Three transducers sense information and 
convert it into electrical signals. In this case, the informa¬ 
tion includes pressure, vibration, and radiation. The trans¬ 
ducer outputs are applied through signal conditioners 
to their respective subcarrier oscillators. The frequency- 
modulated outputs of the three subcarrier oscillators are 
mixe<^ or multiplexed, and then amplified. (Multiplex opera¬ 
tion is the simultaneous transmission of several messages 
on a single RF carrier. Information is modulated so that 
time-sharing of single channels is possible.) This output 
is used to frequency-modulate the transmitter and the 
double-modulation process results in an FM/FM output 
which is transmitted to the receiving station. 

A block diagram of a typical FM/FM receiving system 
that might be used at a missile ground station is seen in 
figure 2. Here, the function is to receive, separate, 
and display signals which are proportional to the trans- 

90 SLECTRONICS Australia, December, 1969 


ducer outputs. The RF carrier is demodulated by the 
receiver to produce a multiplexed signal. This signal is 
the same as that appearing at the output of the mixer- 
amplifier system. 

The multiplexed signal is then routed to several 
subcarrier discriminators where the subcarrier signals are 
separated and the information signals are recovered. In 
their simplest form, the subcarrier discriminators consist 
of a bandpass input filter, a discriminator (or detector), 
and a low-pass output filter. The bandpass filter of each 
channel separates the three subcarrier signals. The output 
from each bandpass filter is the same as that appearing at 
the output of each corresponding subcarrier oscillator. 

After the three signals are detected by their correspond¬ 
ing discriminators, they are fed throu^ low-pass filters. 
This si^al is the same as that appearing at the input to the 
subcarrier oscillators (i.e., the transducer output). 

The output from the suboarrier discriminators is often 
routed to a patch panel or switching network. This permits 
the outputs of individual channels, or groups of channels, 
to be monitored or recorded. When the information is 
monitored directly at the same time as it is being sensed by 
the transducers, the term “real-time monitoring” is used. 

In addition to recording individual signals from the 
discriminators, most telemetry systems have a provision for 
recording the composite signal from the receiver on mag¬ 
netic tape. These tapes can then be played back throu^ 
the subcarrier discriminator circuits at any future time. 

A transducer is any device that changes energy from 
one form into another. In our case, we want to change 
parameters like pressure, vibration, and radiation into elec¬ 
trical signals that can frequency-modulate the subcarrier 
oscillators of the FM/FM transmitting system. 

A variable-resistance transducer is often used to meas¬ 
ure pressure. A typical transducer using the voltage-divider 
principle is shown in figure 3A. Here, a full 5V is placed 
across the resistance element. (Five volts is chosen since it’s 
common practice in aerospace telemetry to standardise 
transducers of all types so they’ll operate in the range from 
0 to 5V.) 

The contact arm of the resistance element is moved by 
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* Reproduced by errangemenf with "Radio-TV Experimenter'* 
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mechanical force, such as the force produced by a bellows 
which has been sealed at a given air pressure. If the air 
pressure surrounding the bellows changes, die bellows will 
exj^d or contract and move the contact arm across the 
resistance clement. The output voltage, therefore, is pro¬ 
portional to the change in pressure. 

A magnetic-induction transducer is the logical choice 
for measurement of vibration. Its operating principle is simi¬ 
lar to that of sound-powered telephones or a magnetic- 
phonogmph pickup. A p^manent magnet is suspended wi^- 
in a coil (see figure 3B) and joined directly to a probe that 
takes up the vibrations. As the magnet vibrates, it proves 
back and forth within the coil. 

Each time the magnetic lines of force around the mag¬ 
net move in one direction, the coil develop an output cur¬ 
rent in one direction. Since the magnetic lines of force 
change direction, the output current also changes direction. 
Therefore, the output is an alternating current. Its strength 
is proportional to the amplitude of vibration, while 
its frequency is proportional to the vibration frequency. 

Though several types of transducers are used to meas¬ 
ure radiation, a scintillation counter is the most common. 
In its simplest form (figure 3C), it consists of a solar cell 
placed in a sealed chamber with a mineral that emits light 
m the presence of nuclear radiation. If there is enough 
radiation to cause the mineral to emit a measurable amount 
of light, the solar cell develops an output voltage. The 


amplitude of this voltage is proportional to. the amount of 
light 

Signal conditioners are necessary to convert tr^sduep 
outputs into a form suitable to modulate a subcarrier oscil¬ 
lator (or the transmitter itsefl). If you take another look 
at the three transducers you’ll see why. 

Assume that the ideal signal going into the sub¬ 
carrier oscillators is 0 to 5V DC, propwtional to the quan¬ 
tity being measured. In the case of the pressure transducer, 
no signed conditioning would be needed since the trans¬ 
ducer output is a varying DC voltage that doesn’t exceed 
5V. 

The solar cell’s output is also DC, but probably only a 
few millivolts at most. Thus, a DC amplifier is needed 
to raise its output to the 5V level. In the vibration trans¬ 
ducer, however, we have a different conditioning problem. 
This transducer’s output is AC, while we need DC for the 
subcarrier oscillator. 

If we want to measure vibration amplitude cmly, it’s a 
simple matter to rectify the AC output into a DC signal and 
then amplify the DC to the required level. If we wish to 
measure the vibration frequency, however, we have to con¬ 
vert frequency into a proportional DC signal. 

This requires a frequency-to-analog conversion signal 
conditioner. There are several circuits used for this type 
of operation. Most of the circuits use a Schmitt trigger 
output and a rectifier as the basic elements. Figure 4 shows 
such a circuit in simplified block form: the Schmitt trigger 
produces a pulse output for each cycle of the AC input 
while the width of these output pulses remain constant. 
So as frequency increases, the on time of the trigger output 
increases. This increases the DC output from the 
rectifier. 

The subcarrier oscillator is frequency-modulated by 
the information signal coming from the transducer, and in 
turn generates a subcarrier frequency. In FM/FM tele¬ 
metry, one subcarrier oscillator is used for each information 
channel. Though there are many types of subcarrier oscil 
lators, the voltage-controiled oscillator (VCO) is the most 
common. 

Figure 5 reveals the circuit of a typical solid-state 
VCO. Transistor Ql functions as a DC amplifier and raises 
the modulating voltage from the signal conditioning 
circuit to a level suitable to deviate the multivibrator’s 
frequency. Transistors Q2 and Q3 make up a typical free- 
running multivibrator whose frequency is determined by the 
modulating voltage. 

In most VCO circuits, the multivibrator runs free at a 
giwtn centre frequency when no information signal is ap¬ 
plied. When a signal is applied, the multivibrator’s output 
IS deviated above and below the centre frequency as the 
amplitude of the information varies above and below its 
zero-signal reference. Should the transducer’s voltage in¬ 
crease, the multivibrator’s frequency also increases. 
Finally, the output is applied through a low-pass filter 
which reduces the amplitude of harmonics (multivibrators 
produce numerous harmonics) so they will not interfere with 
or distort other channels. 

The outputs from all of a system’s subcarrier oscil¬ 
lators are mixed prior to the final frequency modulation of 
the transmitter. This mixing is usually accomplished across 
a resistive network as shown in figure 6. The network 
consists of potentiometers located at the output of each 
subcarrier oscillator. 

In some telemetry equipment, a mixer-amplifier must 
be available to amplify the FM multiplex signal so that it 
can drive the transmitter. These amplifi^ circuits are 
straightforward, and often a wide-band audio amplifier is 
used. Amplification must be linear within the multiplex 
signal’s frequency range. 

The tel«netry transmitter must provide an FM/FM 
signal which accurately reflects the information contained 


FM/FM MULTIPLEX 



Figure 1 (left) A block diagram of a typical FM/FM telemetry transmission system used in missiles. Fig¬ 
ure 2 (right) FM/FM receiving system showing just one of what may be many subcarrier discriminators. 
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University 

Diode ProtMted, General, Purpose Multimeters 

COMPLETE WITH TEST LEADS, BATTERIES & INSTRUCTIONS 

• GENERAL INDUSTRY • WORKSHOPS 

• RADIO & TV SERVICING • HOBBYIST 

• LABORATORIES • COLLEGES & UNIVERSITIES 

• MOTOR GARAGES & BOATSHEDS 

All backed by ‘^UNIVERSITY” sales, spare parts and 24-hour repair service 


AS USED IN 


MODEL MVA.4 (20,000 ohms/volt) 


SPECIFICATIONS: 



Price $14.50 
-|-15% Sales Tax 


D.C.V. 

A.C.V. 

D.C.A. 

Ohms 

db 

Accuracy 

Battery 

Size 

Weight 

Optional Extra 
Features 


2.5-10-50-250-1000 (20 Kt2/V) 
2.5-10-50-250-1000 ( 8 Kt2/V) 

50 uA-2.5 mA-25 mA-250 mA 

lOK-lOOK-lM-lOM 

-~20/0/+22,+22/-f-36 

± 3% for D.C. ± 4% for A.C. 

3 X 1.5 V 

6’’ X 4-3/16” X 2r 

1.34 lbs. 

: Leather case 
: Diode overload 
scale, Engraved 
Guarantee. 


protection, Multicolour 
front panel, 90 day 


SPECIFICATIONS: 


MODEL MVA-S (20,000 ohms/volts) 


D.C.V. 

/ A.C.V. 
D.C.A. 
Ohms 
db 

Accuracy 

Battery 

Size 

Weight 

Optional Extra 
Features 


5-25-50-250-500-2.5K (20KO/V) 
10-50-100-500-1000 (lOKn/V) 

50 uA-2.5 mA.250 mA 
0.6K — 6M 
- 20 / 0 /- 1-22 

dt 3% for D.C. ± 4% for A.C. 

1 X 1.5V 

4i” X 3i” X li” 

10 oz. 

: Leather case 

: Diode overload protection. Multicolour 
scale. Engraved front panel, 90 day 
Guarantee. 


Price $10.(M) 
-1-15% Sales Tax 


MODEL MVA-100 (100,000 ohms/volt) 


SPECIFICATIONS: 




Price $35.00 
-f 15% Sales Tax 


D.C.V. 

A.C.V. 

D.C.A. 

A.C.A. 

Ohms 

db 

Accuracy 

Battery 

Size 

Weight 

Optional Extra 
Features 


For further information on “University” Multi¬ 
meters and test equipment, fill In the form 
suoplicd and mail it to University Graham 
Instruments Pty. Ltd. 

All test equipment can be inspected at 

University Graham 
Instruments Pty. Ltd. 

106 Beimore Road. Riverwood, N.S.W.. 2210. 

Telephones: 53-8758 53-0644 (5 lines). 

Telegrame and Cables: Raquip, Sydney, 
or at 

Victoria: Logitronic Sales Pty. Ltd., 

3 Carroii Cres.. Glen Iris. Meib.. Vic. 3164. 

Phone: 20-6953. 



0.5-2.5-10-50-250-500-1OCO (1OOKO/V) 
2.5-10-50-250-1000 

10 uA-250 uA-2.5 mA-25 mA-250 mA-lOA 
0-1OA 

20K-200K-2M-200M 

-20/0/4-62 

±3% for D.C. ± 4% for A.C. 

2 X 1.5V 4- 1 X 22.5V 
T X 5i” X 3” 

3 lbs. 

: Leather Case 

: Mirror scale. Diode overload protection, 
multicolour scale, spring loaded shock 
resistant movement, engraved front 
panel, 90 day guarantee. 



Heavy Duty Shunt 

The A.C. and D.C. Current Ranges of 
the above multimeters can be extended, 
with the use of “University” shunts and 
multi-range current transformers. 


Current Transformer 


REPRESENTATIVES; 

W.A.: Atkins (W.A.) Ltd.. 

894 Hay Street. 

PERTH. W.A. 6000. 

TAS.: W. P. Martin and Company, 
202 Argyle Street. 

HC3ART. Tas. 7000. 

And 150 Wellington St.. 
LAUNCESTON. Vas. 7250. 

S.A.: Compar Distributors Pty. 
Ltd.. 

33 Market Street. 

ADELAIDE. S.A. 5000. 


QLD.: Keith Percy & Co. Pty. Ltd.. 
Waterloo Street. 

NEWSTEAD. Pris. Qld. 4006. 
N.Z.; Alluin Electrical Co. Ltd.. 
21 Liverpool Street. 

AUCKLAND. N.Z. 

NEWCASTLE DIS.: 

Hunter Engineering Sales Pty. Ltd.. 
Cnr. Gordon Avenue and 
Parry Street. Hamilton. 
NEWCASTLE. N.S.W. 2303. 

Phone 61-4321. 


Please forward to:— 

Mr . 

of . 


information on 
Test Equipment. 
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in the FM multiplex signal. The function of the FM receiv¬ 
er is to amplify the ^ired FM/FM signal, ooovert the 
RF carrier to a lower intermediate fluency, and remove 
the FM multiidex from the FM/FM signal with a minimum 
of distortion. 

The transmitters and receivers used in FM telemetry are 


excursion signal. The diodes limit the positive and negative 
swing of this signal to fixed values above and below zero 
reference. 

The signal appearing at the output of the limiting 
diodes approximates a square-wave pulse train; this Is 
used to define the positive and negative zero crossings of 
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Figure 3. Air-pressure transducer (A) 
has variable resistor that is actuated by 
a sealed bellows. Magnetic induction 
pickup (B) responds to mechanical vibra¬ 
tions, Transducer (C) with light cell de¬ 
tects small amounts of light flashes 
which are caused by nuclear particles 
hitting photo-chemical. 


almost identical to corresponding FM communications 
equipment. In fact, FM telemetry systems can be used as 
commimications systems. With this in mind, we won*t dis¬ 
cuss the radio link here. Instead, let’s concentrate on the 
subcarrier discriminator in the receiver—^this is the coimter- 
part of the subcarrier oscillator (VCO) in the transmitter. 

Hie subcarrier discriminator selects a specific FM chan¬ 
nel frequency from the incoming FM multiplex, separates 
the intelligence signal from the FM carrier with a minimum 
of distortion, and then supplies the intelligence with suffic¬ 
ient amplitude to drive a monitoring device. Sometimes the 
discriminator is also used to compensate for varying tape 
speeds, but we’ll talk about that later. As shown in figure 
7, the subcarrier discriminator contains a bandpass input 
filter, a detector, and an output filter. 

The bandpass filters used in FM/FM tdemetry consist 
of a low-pass filter and high-pass filter, shown in Fig. 8. 
The bandpass filters are designed to separate the desired 
FM signal from random noise and other FM multiplex 
signals. 

After being filtwed by the bandpass input the FM sig¬ 
nal data is applied to the input of a limiter-amplifier. As 


the FM signal. Since the subcarrier discriminator detects 
only positive zero crossings, the diode output is applied to 
a monostable multivibrator to get a square-wave output 
which defines the positive zero crossings with the sharp 
leading edge of each pulse. 

The pulse-averaging FM detector (figure 10) operates on 



Figure 4, This frequency-to-analog system con¬ 
verts AC signals to DC signals—as the frequency 
increases, the DC output increases. 



Figure 5. This voltage-controlled oscillator (VCO) includes a free-running multi¬ 
vibrator and DC amplifier. Output from the amplifier determines the frequency of 

the multivibrator. 


with any FM receiver, the limiter-amplifier eliminates ampli¬ 
tude modulation (AM) impo^ on the FM signal by noise 
and interference. The circuitry, however, can be quite 
different! 

Figure 9 is a diagram of a limiter used in a subcarrier 
discriminator that has. a pulse-averaging detector. As will be 
explained, this kind of detector reveals the positive zero 
crossing of the FM signal. Zero crossings must be well de¬ 
fined at the detector’s input. 

To bring this about, the limiter contains a hi^-gain 
amplifier, limiting diodes, and a monostable multivibrator. 
The FM signal coming out of the bandpass filter is first 
amplified by the high-gain amplifier to provide a large- 


the principle that the frequency of an input signal can be 
determined by measuring the time between zero cross¬ 
ings. The basic operation of pulse averaging can be seen in 
figure 10. The waveforms that appear at the input to the 
trigger generator and at the output of the monostable 
multi-vibrator ^e shown in figure 11. 

The j^sitive-going edge of each monostable output 
pulse is iiutiated by a pulse from the trigger circuit, which 
in turn is initiated by the positive-going (zero-crossing) edge 
of the FM signal. The duration of the positive portion of 
the multivibrator’s waveform is determined by the RC time 
constant regardless of the input frequency. 

The duration of the negative portion of the waveform 
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BUY RIGHT... FROM ENCEL 




ELECTRONICS (STEREO) PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563,29 4564 
Australia’s Greatest Hi-Fi Centre ■ Wholesalers ■ Trade-ins accepted ■ Terms 


SAVE ON SANSUI AMPS/AHD SPEAKERS 

All popular Sansui models are avail¬ 
able .. . amplifiers and speaker sys¬ 
tems. Write for your EMQ or call at 
your nearest Encel Stereo Centre. 

CANBERRA ENQUIRIES FOR 
ENCEL EQUIPHENT 

If you live in Canberra and you want 
further information on Encel equip¬ 
ment, please phone Canberra 81-1667. 

"DinON fOs” AND "DITTON 15s” 
ARE ONCE MORE IN LIMITED SUPPLY 


Can any Sin speaker be worth $36.50? 
Easily... when you see and hear the 
remarkable CX-20D. Here at last is a 
total-performance Sin co-axial speaker 
with six magnets, a horn-ty[^ tweet¬ 
er, an electrical crossover, high com¬ 
pliance and unusually robust ribbed 
construction. Total weight is almost 
Sib and frequency response is 
35-20,000 Hz. The response curve is 
substantially flat; from an engineering 
vie^oint the CX-20D is superb in 
design and construction. The matching 
enclosure is easy to make and any 
handyman can make it from readily 
available materials. We want you to 
head the CX-20D and make your own 
appraisal. 

Price (including sales tax). 

$36.50 

CHRISTMAS GIFT 
LIST 


TAPE HEAD DEMAGNETISERS 

Simply plug the tape head dcmagnct- 
iser into any AC power point and pass 
over the heads. Takes only five seconds 
and can make a world of dif¬ 
ference. Two models — single and 
double probe. 

Price (including sales tax), • ^ 

$4.50 

TAPE SPLICES 

Special purchase! An easy-to use 
splicer which saves you time, fuss and 
fidgeting. While they last. 

Price, 


$2.50 


SONIC STEREO HEADPHONES 

Model HS-304 at $12.50. 

For comfortable personal listening. 


MICRO DUST PICKUPS 

An effective automatic record cleaner 
which removes dust as the 
record plays. Including sales tax, 

$3.50 

SAVE MORE ON AU LEADING 
MAKES OF TAPE RECORDERS 

Encel Stereo Centres stock all the best 
makes . . . Akai, Sony, National, 
Toshiba, Philips, Revox, Tandberg 
and many more. You’ll be wise to 
secure an Encel price before you 
commit yourself elsewhere. Save at 
Encel’s! 

KENWOOD AMPLIFIOS 
NOW AVAILABLE 

Save more at Encel’s . . . write or call 
for your Kenwood price. Ask for a 
trade-in valuation on your old equip¬ 
ment; often the allowances made for 
working units will reduce your outlay 
considerably. All Kenwood models 
available. 

TRADE-IN AND TRADE-UP 

When purchasing equipment from 
Encel Electronics, be sure to ask for a 
trade-in valuation on your old equip¬ 
ment. If your old equipment is in good 
working order, the cost of your cur¬ 
rent purchase can be reduced consider¬ 
ably. Bring in your amplifier, tape re¬ 
corder, tone arm, etc. . . . and save 
more than ever at Encel Stereo Centre! 

PE TURNTABLES M0DELS/PE2020, 
PE20I0 and PE2001 

Perpetuum-Ebner turntables are 
probably the most popular in their 
price categories... and the low Encel 
price adds further value to these fine 
German products. Write for Encel pro¬ 
ducts (EMQs) or call for your PE 
proposition. Stocks are limited al¬ 
though more are on the water. Contact 
Encel’s now! 

SEE A COMPLETE AUDIO RANGE AT 
ENCEL STEREO CENTRES 

Apart from the many exclusive Encel 
lines^ you’ll find a vast range of high- 
quality equipment at Encel stores in 
both Sydney and Melbourne. Here are 
a few of the manufacturers represent¬ 
ed: Trio-Kenwood, KEF, Sony, ADC. 
Wharfedaie, Ortofon, National, Toshi¬ 
ba, Shure, Akai, Sansui, Philips, BSR, 
Garrard, and many, many more. Ge 
sure to get an Encel EMQ (“Encel 
Mail Quote”) . . . you’ll save much 
more at Encel Electronics! 

SAVE YOUR RECORDS ... USE THE 
UNIVERSAL LUSTRE TONE ARM LIFT 


$8.50 

This beautifully finished and 
functional universal tone arm. lift will 
fit all tone arms... the lowering action 
is pneumatically damped and ex¬ 
tremely smooth. Risk of record dam¬ 
age may now be eliminated (including 
sales tax). 


The Celestion Ditton 15 measures only 
21 in X 9iin x 9iin and incorporates 
the HF 1300 Mark 11 tweeter, a new 
type of bass drive unit and the revolu¬ 
tionary auxiliary bass radiator. Many 
favourable reviews have been publish¬ 
ed — ask for your copies! “Hi-Fi 
Sound” — “It was difficult sometimes 
to realise that so small a loudspeaker 
was really producing scuh well-defined 
low frequency sounds. It goes without 
saying that the treble performance was 
fully up to standard of the HF 1300.” 
“TTie Gramophone” — “The listening 
tests made an excellent impression. 
Treble was bright and forward; the 
bass was clean and powerful enough 
to produce a good balance.” “Hi-Fi 
News” — “the quality of bass sound 
was above average; plenty of bass, but 
always clean and clear... a very wide 
range of programme material was en¬ 
joyed and nothing caught it out or 
gave cause for reservation.” 

The Celestian Ditton 10 measures 12in 
X 6|in X 84in and features a specially 
designed bass unit and the 
well-known Celestion tweeter. Both 3 
and 15 ohm impedances are available. 
One review of the Ditton 10 in 
“Records and Recording” says. “On a 
wide range of music it proved to be 
a clean-sounding speaker with the sort 
of characteristics which would make 






Prices: “Ditton 15in” (incl. sales taxV 

$ 94.50 


“Ditton tOin (incl. sales tax). 

$ 64.50 

CASSEHE RECORDERS 

If you’re looking for a cassette tape 
recorder, call at your nearest Encel 
Centre or write for an EMQ. (We are 
unable to advertise discount prices for 
these cassette recorders.) 


(OMPAX SOUD STATE TUNERS 

A high quality wide band AM tuner, 
the Compax represents outstand¬ 
ing value. Output suits all amplifiers 
and tape recorders. The external teak 
finish case is optional. 

Price (with case), 

$49.50 

NOW ... A NEW 8-iNCH CO-AXIAL 
SPEAKER WITH UNIQUE 
PERFORMANCE AND SIX POWERFUL 
MAGNETS . . . 


ONLY $36,501 
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is determined by the frequency of the input signal. Once 
the multivibrator's output falls to a negative level, another 
positive zero-crossing trigger pulse must occur before die 
multivibrator output can be driven positive. This output 
is applied to a current generator which averages the pulses. 
The output from this current switch is filter^ by the low- 
pass filter to provide a DC level which represents the 
frequency originally applied to the trigger’s input. 



Figure d. A typical resistor-mixer circuit usually 
used in FM/FM telemetry systems. 



oscillator similar to the VCO previously discussed. The 
VCO signal is amplified so it will control the tape-drive 
motor, and the motor tracks any variations that may have 
occurred during recording. 

Pulse-amplitude modulation is a technique that makes 
for better use of the data-handling capacity of a tele¬ 
metry syst«n. One of the drawbacks to FM/FM is the 
bandwidth limitation of the FM transmitter (i.e., the 
allowable carrier-frequency deviation). 

For example, assume that the input to the subcarrier 
oscillators can be no more than 2000Hz. Also assume that 
two of our data channels require a 1500Hz response, 
while a third channel requires only a IHz response. If 
FM/FM telemetry were used, two transmitters would be 
required; one transmitter for the IHz and 1500Hz channels 
and a second transmitter for the other 1500Hz channel. 
With PAM telemetry, only one transmitter and one sub¬ 
carrier oscillator are required to the three cnannels. 

The heart of any PAM system is-a commutator in the 
transmitter and a decommutator in the receiver. These com- 
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Figure 7. Block diagram of a typical subcarrier 
discriminator. First block, bandpass input filter, 
selects a very narrow range of frequencies that is 
related to a specific telemetry channel. 
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Figure 8. The bandpass filter is nothing more than 
two filters—a low-pass and high-pass—coupled to¬ 
gether and passing only a narrow band. 

Since most of the data are recorded on tape, telemetry 
systems usually include some type of tape speed compen¬ 
sation. Variations of tape speed (better known as wow and 
flutter) during recording or playback cause spurious fre¬ 
quency modulation of all channels. Unless the effects of 
tape speed variations are corrected in a system used to 
record FM telemetry signals serious errors will restdt since 
the discriminator will not be able to tell the difference 
between these random variations and the data. 

A basic frequency-lock servo circuit is detailed in figure 
12. It is used to correct variations in tape speed due to 
such factors as varying line voltage, improper regulation of 
the drive motor, mechanical slippap, tape stretching, 
etc. The information to be recorded is applied to the re¬ 
cord head through an amplifier and mixer. A bias sign^ 
is also api^lied to the head as in an ordinary tape recorder, 
but this bias signal is applied through a modulator circuit. 

The modulator also receives a 60Hz signal from a 
frequency standard. The result is that the bias signal is 
modulated by this 60Hz reference. 

During playback the data are amplified to a level suitable 
for the readout devices. At the same time, the modulated 
bias signal is separated into another channel by a bandpass 
filter, and the 60Hz reference is recovered by a detector. 
The detector output is then compared with the 60Hz stan¬ 
dard used during record. If there is any difference, an error 
voltage is produced. This error voltage is used to control an 


Figure 9. Block diagram of a typical limiter with 
a pulse-averaging detector effect. 

mutators and decommutators can be either mechanically or 
electronically operated. As shown in figure 13, mechanical 
commutators and decommutators are essentially a series of 
contacts that can be selected by a motor-driven arm. Both 
units must be driven at a constant speed, and they must 
be synchronised. 

The outputs from the transducers (and signal condition¬ 
ing circuits) are fed to contacts on the commutator —30 
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A - DURATION CONSTANT FOR ALL INPUT SIGNAL FREQUENCIES 

B - DURATION IS A FUNCTION OF INPUT SIGNAL FREQUENCY. 

ARROWS ON INPUT SIGNAL WAVEFORMS INDICATE POSITIVE 
ZERO CROSSINGS. 

Figure 11. These waveforms are the inputs and 
MV outputs shown in figure 10. 



Figure 10. The pulse-averaging detector uses a monostable multivibrator. Output 
pulse width remains constant. 
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Smiair produits for the electronic constructor--' 



Z.12 INTEGRATED 12-WATT 
HIGH FIDELITY AMPLIFIER 

Technical specification 
Output: Class B, ultra-linear, with 
generous negative feed-back. 

Output Power: 12 watts R.M.S. con¬ 
tinuous sine wave (24 watts peak); 15 
watts R.M.S. music power (30 watts 
peak). 

Frequency Response: 15 to 50,000 c/s, 
± IdB. 

Input Sensitivity: 2 mV KO. 

Signal to Noise Ratio: Better than 
60dB. 

Output Impedance: Suitable for 3, 7.5 
and 15 ohm loudspeakers. Two 3 ohm 
speakers may be used in parallel. 
Power Requirements: 6 to 20 volts 
D.C. or Sinclair PZ.4 Mains Power 
Supply Unit. 

Quiescent Current Consumption: 15mA 
Size: 3in x Uin x Uin (7.6 x 4.45 x 
3.2cm). 

Weight: 3oz (85gm.). 

Ready Built and Tested with Manual, 
$13.60, plus sales tax. 

Z12 Power Supply, Ready Built, 
$13.60, plus sales tax. 



IC.10 INTEGRATED CIRCUIT 
lO-WATT AMPLIFIER 

Specifications 

Output: Class AB. 10 watts peak, 5 
watts RMS. 

Frequency response: 5Hz to lOOkHz 
± IdB. Total harmonic distortion less 
than 1 % at full output. 

Power gain: llOdB (100,000,000,000 
times) total. 

Supply voltage: 8-18 volts. 

Sensitivity: 5mV. Input impedance ad¬ 
justable externally up to 2.5m Q for 
above sensitivity. Size: lin x 0.4in x 
0.2in. 

Circuitry: 3 transistors in pre-amp; 10 
(including two power output) in power 
amplifier. Both sections are d.c. 
coupled, and a high level of negative 
feedback is applied over all. With a 
transistor cut-off greater than 500mHz, 
the pre-amp can be used as an RF or 
IF transformer and the whole IC.tO 
used as a radio receiver without the 
need to add further transistors. 

Price, including application manual, 
$10, plus sales tax. 



MICROMATIC 

WORLD’S SMALLEST RADIO 

Technical specification 

Size: 1 13-16in x 1 7-16in x iin (46 
X 33 X 13mni). 

Weight including batteries: loz (28.35 
gms) approx. 

Transistors: High gain silicon types. 
Circuit: Five stage reflex. 

Aerial: Self-contained ferrite rod. 
Earpiece: High-fidelity magnetic type 
for best possible quality. 

Battery requirements: Two Mallory 
Mercury Cells, type RM 675, giving 
extra long working life. 

Complete Kit with Instructions. 

$7 plus sales tax. 



STEREO 25 PRE-AMPLIFIER 

Technical specification 
Performance figures obtained from 
using the Sinclair Stereo 25, two 
Z.12’s and a Z12 Power Supply Unit. 
Sensitivity for 10 watts into 1.5 ohms 
load per channel. Mic.: 2mV into 50 
K ohms. Pick up: 3 mV into 50 K 
ohms. Radio: 20 mV into 40 K ohms. 
Frequency Response (Mic. and Radio): 
25 c/s to 30 kc/s ± IdB extending to 
100 kc/s ± 3dB. 

Equalisation for P.U.: Correct to 
within ±: IdB on RIAA curve from 
50 c/s to 20 kc/s. 

Tone Controls: Treble -F 12dB to 
— lOdB at 10 kc/s. Bass 4-15dB to 
—12dB at 100 c/s. 

Size: 6Hn x 24in x 2iin (14.5 x 6.3 
X 6.3cm) overall, plus knobs. 

Finish: ^ront panel in brushed and 
polished - solid aluminium with solid 
aluminium knobs. Black figuring on 
front panel. 

Ready Built and Tested with Manual, 
$29.80, plus sales tax. 


DELIVERY: All items ex stock at. 
present. Micromatic supplies limited. 
I.C.IO new order deliveries 8-10 weeks. 
Back orders are being processed. 

Sole Australian Agents: 



Q.14 HIGH FIDELITY 
LOUDSPEAKER 

New Design Principles 
New Materiols 

Construction: The seamless sound, or 
pressure chamber and mounting baffle 
are of special high-density ultra-low 
resonance materials made possible by 
rnodern bonding and processing tech- 
niquies to ensure freedom from spuri¬ 
ous coloration. 

Loading: The Sinclair Q.14 has in in¬ 
put impedance of 8 ohms and will 
comfortably accept loading in excess 
of 14 watts, far greater than that re¬ 
quired for average listening require¬ 
ments. 

Frequency response: As the indepen¬ 
dently made test curve shows, remark¬ 
ably smooth response is maintained be¬ 
tween 60 and 15,000 Hz. 

Driver unit: This is a specially design¬ 
ed unit having exceptionally high.com¬ 
pliance due to the method of cone 
suspension employed. It has a massive 
ceramic magnet of 11,000 gauss and 
aluminium speech coil, with the cone 
treated to ensure a brilliant transient 
response. 

Contoured pressure chamber: The 
shape of the sealed chamber has been 
determined mathematically to ensure 
forward sounding presence and free¬ 
dom from directional effect. Connec¬ 
tions at rear are marked for correct 
phasing. 

Size and styling: The Sinclair Q.14 
measures 9|in square on its front face 
by 4iin deep from front to back. A 
separate base for free standing posi¬ 
tion is provided as well as a template 
for wall or flush mounting. A neat 
solid aluminium bar inset is used to 
embellish the front. 

Price $29.80, plus sales tax. 


R.T.C. Recording Tapes 
High quality British product. Send 
for price list. All reel sizes available. 
In single, long, double and triple play. 

OTHER SINCLAIR PRODUCTS 
X20 P.W.M. 20 watt amplifier and pre¬ 
amp Built and Tested, $20.00, plus 
sales tax. 

X20 Power Supply, $12.60, plus sales 
tax. 


CENTRAL IMPORTS PTY. LTD. 


196 ADELAIDE TERRACE, PERTH, W.A. PHONE 23-5103 

Manufacturer and distributor Enquiries welcomed 
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Figure 12. Varying line voltage can play havoc with tape recorders. Diagram 
shows basic frequencydock servo used for speed compensation. 


or more diannels operating from one commutator is not 
imcommon. The commutator arm is connected to the input 
of a single subcarrier oscillator. This may feed directly into 
the transmitter, or it may be mixed with other oscillator 
outputs. 

As the commutator arm turns, each particular transducer 
output is applied to the subcarrier oscillator at a particular 
instant. Simultaneously, the decommutatcff arm at ^e re¬ 
ceiver makes contact with the corresponding subcarrier dis¬ 
criminator output. 

Actually, the input to the subcarrier oscillate^' is a 
series of pulses, whose amplitudes correspond to the trans¬ 
ducer input These pulses cause the subcarrier oscillator to 
deviate from the subcarrier centre frequency by a corres¬ 
ponding amount. Each train of pulses generated in one full 
revolution of the conunutator also includes a synchronising 
signal which is transmitted along with the remaining pulses. 
This serves to synchronise the decommutator and com¬ 
mutator. 

Figure 14 shows a typical multi-channel, electronic 
PAM commutator. With this system, the inputs from trans¬ 
ducers and signal cemditioners are applied to individual 
“gates.” Tlie gates are opened and closed in sequence, under 
the control of a logic matrix and binary dividw chain, faster 
than the eye can blink. 

This chain is driven by a master clock oscillator at a 
given frequency. The gate outputs are combined and then 
further processed under synchronous control of the clock 
oscillator. This results in a time-division multiplex opera¬ 
tion (each transducer input being given equal time). 

A typical gate circuit is shown in figure 15. Gating 
is a process whereby a valve (or transistor) will only con¬ 
duct at certain instants. The valve is held in a cutoff 
state (extreme negative bias) so that conduction only occurs 
upon application of a positive gating pulse. 

When a pulse tram contains both wanted and un- 
^wanted information at regular intervals, synchronised gating 
pulses may be aj^lied so that only the desired signal is 
passed (and amplified) by the valve. Obviously, this is a 
form of synchronised switching. 

Since decommutation is the complement of commuta¬ 
tion, the same basic circuits can be us^ for both operations, 
except in inverted form. In a commutator, inputs from 
various channels are applied to individual gates, mixed, 
and then fed to the transmitter. The same gates and control 
circuits can be used at the receiving end, except that the 
gate inputs are now connected in parallel to the input from 
die receiver, while the gate outputs remain separate. 

Synchronisation between commutator and decommu¬ 
tator is a major problem in any telemetry system. There 
are many synchronisation systems used in PAM telemetry. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiimiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Figure 15. A commutator can be cat electronic 
device as this circuit shows. Only those signals 
that occur at the same instant will be amplified 
by the valve. All other signals do not pass through 
the circuit. The gate pulses unlock the valve 
whenever input is a positive-going pulse. 



Figure 13. A commutator in the transmitter and a 
decommutator in the receiver are always in step 
to pick the desired signal on time. 



Figure 14. The important thing in telemetry is to 
keep in step. The basic commutator and gate cir¬ 
cuit helps in this particular task. 
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FOR FULL DETAILS CONTACT THE INSTRUMENTATION SPECIALISTS 


ADELAIDE: 204 Flinders SL 5000. Ph. 23-3233. BRISBANE: 13 Chester St., Fortitude 
Valley 4006. Ph. 51-5121. MELBOURNE: 220 Park St., Sth. Melbourne 3205. Ph. 69-0151. 
MOUNT GAMBIER: 92 Penola Road 5290. Ph. 2-3841. NEWCASTLE: 40 Annie St., Wickham 2293. 
Ph. 049 61-4183. SYDNEY: 307 Kent St. 2000. Ph. 29-1111. WOLLONGONG: 136 Auburn St. 2500. 
Ph. 2-5444. HOBART: Associated Agencies Pty. Ltd., 25-29 Barrack St. 7000. Ph, 2-1841. 
LAUNCESTON: Associated Agencies Pty. Ltd., 212 York St. 7250. Ph. 31-3300. PERTH: Henderson 
Instrument Co. Pty. Ltd,, 309 Hay St., Subiaco 6008. Ph. 8-4131. 


power 

rectifier 

problems? 


WARBURTON FRANKI have available a varied selection of 
international Rectifier diodes, components and assemblies 
including; epitaxial-type, silicon-controlled rectifiers 
to 740 amperes RMS with matching firing circuits. 


• 1.5 micro-sec recovery diodes at 250 amperes average. 

• The only 60, 100 and 200 ampere Logic-Triacs. 

• Silicon rectifier diodes up to 500 A at 2 kV. 

• A complete line of compatible surge protectors 

and heat exchangers. 

• Selenium rectifiers in plates, diodes and cartridges. 

• Power stacks to 2,300 amperes and zeners to 50 watts. 


^ WARBURTON FRANKI 
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Figure 16 shows a typical closed-loop circuit where incom¬ 
ing signals from the receiver are applied to a limiter and 
bandpass filter. 

The limiter removes AM variations and the filter gene¬ 
rates a sine wave at the fundamental repetition frequency 
of the data. If there is any variation in the PAM signals 
(for instance, as a result of variation in the transmitter*s 


each channel pulse is converted into a series of binary 
digits representing the amplitude of the signal data. 

The encoding or conversion process in the converter 
is accomplished by comparing the magnitude of the input 
pulse with a number of precise reference voltages within 
the converter, and transmitting a coded group of pulses 
representing the magnitude of each input pulse. Each group 
# 


PAM OUTPUT 
FROM RECEIVER 

L» | lIMITER"j -» 

JliJl 


BAN0PA$S 

FILTER 


JlilJL 


PHASE 

DETECTOR 


I'—'1^ 


LOW PASS 
FILTER 



lllillll ^ 

CLOCK PULSES TO 
OECOMMUTATOR 



Figure 16, It is important to keep step in tele- 
metrying. One way the job is done is with this 
closed-loop PAM telemetry channel synchroni¬ 
sation circuit. 


commutator circuit) this appears as a frequency variation at 
the output of the filter. 

The output from the filter is applied to a phase detector 
which is also excited by a local oscillator whose frequency 
can be varied with a control voltage. The detector’s out¬ 
put is a voltage which is proportional to the difference in 
phase between the two sine waves applied to it. 

After low-pass filtering, this error voltage is used 
to control the frequency of the local VCX>. When the 
circuit is in balance, the VCO frequency is identical to 
that of the incoming pulse r^tition frequency and is 
locked in a definite phase relationship (usually 90 deg.) to 
the incoming signals. This phase shift ensures that the 
clock pulses wiU arrive in sufficient time to trigger the 
deoommutator just ahead of the incoming PAM signds. 

Pulse-duration modulation is a technique that elimi¬ 
nates some of the basic problems of any PAM system using 
mechanical commutation. Another problem associated with 
PAM systems is that noise can be introduced due to inter¬ 
modulation between subcarrier oscillators. 

Like a PAM sj^stem, PDM telemet^ involves the use of 
a commutator which receives signal inputs from a group 
of transducers. However, PDM commutators have an extra 
set of contacts. These contacts are used to trigger a 
keyer circuit that is placed between the signal contacts and 
the subcarrier oscillator or transmitter (see figure 17). 

The keyer or encoder converts constant-widt^ variable- 
amplitude pulses into constant-amplitude, variable-width 
pulses. This conversion results in a train of pulses whose 
amplitude can tolerate substantial noise without affecting 
data accuracy. This is because information is now rep¬ 
resented by pulse width. The PAM (amplitude) measure¬ 
ments have become PDM (time) measurements. Thus, a 
large-amplitude PAM pulse will now produce a wide PDM 
pulse. 

A typical PDM keying circuit is a saw-tooth (or 
linear-ramp) generator that is triggered by pulses from the 
extra contacts of the commutator. A separate voltage is 
developed for each triggering pulse. This occurs simul¬ 
taneously upon application of the variable-amplitude data 
pulse which has also been applied to the keyer circuit. 
The two signals are compared in the keyer circuit, and 
when the two values are equal, the pulse-width output is 
stopped. 

Pulse-code modulation is one of the latest techniques 
developed for telemetry. A form of PCM telemetry has 
been used to transmit photogr^hs of the moon (see “Elec¬ 
tronics Australia,” January 1967). 

As with other pulse systems, the PCM technique also 
uses a commutator and de-commutator arrangement. How¬ 
ever, these are always electronic devices (usually solid- 
state), and the commutated data is usually sampled at rates 
of 50,000 samples per second* or more. Because of this 
high speed it’s possible to feed the output of a slow PAM 
system into a PCM channel and get a PACM (pulse- 
amplitude/code modulation) system. 

Figure 18 shows how the high-speed commutator’s 
pulse train is fed to a hi|^-speed analog-to-digital converter. 
(In PCM, die high-speod commutator is usually referred 
to as a multiplexer.) In the analog-to-digital converter, 
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Figure 17, Pulse-duration modulation can be best 
u^erstood by looking at the output signals—note 
size of each pulse width. 
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Figure 18. This simple pulse<ode modulation tele¬ 
metry system is very much like that used to relay 
moon and Mars TV pictures to our earth from 
outer space. 


of pulses has a code representing the binary numbering 
system, where the presence or absence of a pulse can indi¬ 
cate a “one” or “zero.” 

In some PCM systems a number of slower-speed com¬ 
mutators are built in to increase data-handling capacity. 
Actually, these are sub-commutators that feed their output 
into the main high-speed commutators. Because of this 
system of subassemblies it is possible for PCM systems to 
handle thousands of channels—which is necessary to con¬ 
vert the output from a television camera (i.e., scanning the 
moon) to 35-mm film exposures. 

In most cases, the encoder’s output goes directly to 
the transmitter, resulting in a single modulation system 
(PCM/PM). In addition to the large number of channels 
that can be handled, PCM also has the advantage of being 
able to operate in the presence of considerable noise and 
interference. This is because the information is transmitted 
in binary form. The receiver doesn’t have to recognise pulse 
amplitudes (PAM) or pulse widths (PDM), but only the 
presence or ^sence of pulses that define the data. 

Because of high-speed commutation, PCM informa¬ 
tion is recorded on magnetic tape at the receiving station 
and then played back at lower speeds on digital counters 
or computer tape. Engineers, technicians, and scientists can 
analyse these data at will and learn more about the condi¬ 
tions prevailing in a capsule, the trajectory of a rocket, 
or the nature of the limar surface. Q 
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MAGRATH'S 


CHRISTMAS GIFT SUGGESTIONS 


SCOPE The fastest heating IROH money can buy! 

SCOPK DELUXE. Complete with pouch pack, stainless barrel_ 

only 6 secs, initial heat-up time. ■ • $5.95 

SCOPE STANDARD. 6 secs. INITIAL warm-up. Performs 

work of irons requiring up to 150 watts.$5.50 

MINISCOPE Light. Only loz. 5 secs, to INITIAL heat-up 

time. Ideal for hard-to-reach spots.. $5.28 

VIRRASCOPE. Protects your property. Etch any metal 
ferrous or non-ferrous or annealed dull or polished. 

Produces deep penetration.$3.50 

Matching 3.3V transformer for these Scope products . . $8.30 
ROST FREE Anywhere In Australia and its Territories. 

PANBRAKE Bench Mounting 
METAL FOLDER 

Invaluable for design prototypes, model shops 
and hobbyists in very held where light 
sheet metal work is used. 

'75 


or pan—I'tin. Makes c^nanneis rrom ^atn 
upward by I8in long. Z-section decorative 
trims, etcs. 

CAPACITY. Aluminium to 13-gauge. Mild steel 
to 21 gauge, bedplate adjustable by 

cam—multiple slots permit a range of 14 

g an sizes from ^ain to approx, le^sin. 

IZE: 20in x 4ln x 4in. WEIGHT: 17ib. 
• •'••ntv with 4 5/16 bolts. 


$ 19.50 

PLUS 15% 
SALES TAX. 
ADD POSTAGE 
Within Victoria 
$1.25. 

Within N.S.W.. 
TAS. and S.A. 
$1.80. 

Elsewhere in 
Aust. $2.60. 


'PIONEER' 


P-382B 


15in BASS GUITAR 
ELECTRONIC ORGAN SPEAKER 

This superb 15-in unit is available in 8 ohm or 15 ohm Voice 
Coll. Power handling 30 watts R.M.S. 60 watts (peak). Frequency 
response to 50 q cycles. Resonant frequency 60 plus or minus 
12 cycles. Sensitivity 103 plus or minus 2 db/watt. Total flux 
11,600 Maxwell. Flux density 9,360 gauss. 



$30 


Including 
Sales Tax 

POSTAGE FREE 

Anywhere in 
Australia 


BATTERY SA VERS-for all Transistor Radios 

Tape Recorders, etc. 



A&RBattery 
Saver-A/C 
Adapter 

Permits A/C mains 
operation of 6-9V bat¬ 
tery powered equip¬ 
ment. 

APPROVED BY 

PS 64 Specially for tape recorders ELECTRICAL 

$14.00 SUPPLY 

PS 82 Specially for transistor rodios AUTHORITIES 

$9.00 

• 6 or 9 Volt (Nominal Voltage) selected by external switch. 

• Double insulated for absolute safety. 

• Handsome cabinet complete with 3-pin power point plug and 
radio lead with plug. 

• Measures a compact S^ain x Z^ain x 2ln. 

• Suitable for any 6 or 9 Volt Battery Operated Transistor 

Equipment. « 

PS 104 SPECIALLY FOR TAPE RECORDERS $21.45 

• Output Voltage 4.SV. 6V, 7.5V. 9V and 12V DC by selector 
plug, max. current 0.5A. 

• Size-—4in wide x . ZSgih high x S^ain deep. 

ALL SALES. TAX AND POSTAGE PAID 


RADAR 


REGULATED 
BATTERY ADAPTER 


Input 11.15 Volts D.C. Model 912. Output 9 Volts plus-minus 
5 per cent D.C. Model 712. Output 7.5 Volts plus-minus 5 per 
cent D.C. ideal for Cassette Tape Recorders. Model 612. Out¬ 
put 6 Volts plus-minus 5 p.c. D.C. Save your batteries while 

motoring. Size 234in x l^ain x ^sin. $8.75. 

Radar Solid State INVERTER 

Ideally suitable for use in your car. boat or caravan. With it 
you can use your Electric Shaver, Tape Recorder, Record Player. 
Radio, Small P.A. System. Personal Fan or any other A.C.- 

G owered unit up to 10 watts consumption. Simply connect the 
inlt to any 12V car battery. The Inverter will draw 4 amps., 
a full load equivalent to the consumption of one headlamp. 

With a fully charged battery the unit can operate for many hours 

without danger of battery drainage. $26. 

RADAR 05X 
POWER SUPPLY UNIT 

Designed to operate the majority of ELECTRONICS APPLIANCES 
—-Transistorised Tape Recorders, radios, record-players, small 
amplifiers, radiograms. Battery shavers and ail Battery operated 
units of 6 volts. 9 volts and 12 volts at a maximum current of 
0.5 amps. The only unit available incorporating these three- 
power outputs. This unit features full wave bridge rectification 
with capacitor and choke filtering. Select your voltage by adjusting 
the Selector Switch then plug Into any power point. 220 to 

250 Volt A.C. Costs 1c per 100 hours — Save dollars on 
Battery purchases. Can be used also for car batteries as a 
trickle charger. $15. 

REGULATED BATTERY ELIMINATOR 

240 Volt A.C. Regulated output of 4.5 Volts. 6.5 Volts. 7.5 
Volts and 9 Volts D.C.. also an unregulated 12 Volt supply. 
Model 05XR ^2 amp. Input. 

MODEL 1XR 1 amp. Input. $20.70. 

ALL SALES TAX AND POSTAGE PAID 



CHASSIS TOOL SET 


Punch Kits 


Comprises—Wooden Carry¬ 
ing Case . . . Reamer . . . 
Tommy Bar . . . 1Die 
. . . plus 5 Combination 

Die-Cutters to suit ^ain, 
^♦in. ’^ain, lin I’ain stan¬ 
dard valve sockets. 


$ 7.00 


Hand operated Nibbling Tool 

“Adel ” cuts round, square or irregular holes and 
shapes to any size over 7/1 Bin and notches and 
trims undersized holes to fit points. Capacity — 
Steel to 18-gauge. Aluminium or Copper to 16-gauge. 
Punching Bakelite. Plastics, etc. 

$ 5.95 Replacement Cutting Punch $3.75 


POST FREE. Anvwh^ra in Auttralio and territories 


J. ,H. MAG RATH & CO. P T Y. LTD. 

208 IT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 663 3731 
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A READER BUILT IT 


A Four-channel Audio Mixer 

Although several projects for the construction of audio mixers have 
appeared in "Electronics Australia" in past issues, this circuit submitted 
by a reader has several features which may prove of interest. 


Our contributor has the following 
comments to make on the circuit: 

The basic circuit is fairly straight¬ 
forward and follows standard practice, 
but a number of modifications have 
been made to the standard configura¬ 
tion with a view to improving perform¬ 
ance and versatility, so that it can be 
adapted to particular needs in record¬ 
ing and public address work. 

The following features may be noted 
in an examination of the circuit: 

The last 12AX7 has a separate grid 
return resistor instead of using the 
master gain control for this purpose. 
This was done to isolate the mixing 
potentiometers from the DC in the 
grid return circuit and so almost avoid 
the scratching noise that appears 
when the carbon tracks become dirty, 
worn, etc., and make the DC return 
intermittent. 

The next point to note is the output 
section where I have used the twin 
triode as a "‘branching” aniplifier. This 
gives two essentially identical outputs 
— each virtually independent of the 
loading on the other. This is useful 
when two amplifiers of different input 
impedances are to be used from the 
same signal source and also enables 
the normally spare channel to be used 
to drive the monitor amplifier. This 
branching is achieved by tieing the 
grids and cathodes in parallel but hav¬ 
ing separate plate loads. Each triode 
operates as if it were a separate ampli¬ 
fier. The only change in normal circuit 
values is the halving of the cathode 
bias resistor, as it now carries twice 
the current. 

The monitor amplifier is connected 
to the “Aux” channel as previously 
mentioned. The loading of this ampli¬ 
fier does not affect the gain of this 
channel by more than a dB or two 
unless the output is connected to less 
than about TOOK. This inbuilt monitor 
is invaluable when amplifying or re¬ 
cording musical groups or discussions 
as it enables the exact sound balance 
to be heard. 

Although I have used two 12AX7s 
and a 12AU7 in my design, any valves 
in the 12A —1 series of twin triodes 
could be used to tailor the gain of the 
mixer to suit your own needs. The only 
changes necessary are the cathode bias 
resistors. 

At the inputs I used 2M grid resis¬ 
tors to enable crystal or ceramic micro¬ 
phones to be used, but on the two 


higher-gain channels I have made pro¬ 
vision to shunt this down to 47K to 
suit dynamic microphones. The “Aux” 
inputs are suitable for connection to 
ceramic pickups or fairly high level 
outputs, such as tape recorder “Aux” 
outputs. The shorting type jacks used 
at the “Mic” inputs prevent hum pick¬ 
up when the “Aiux” inputs are in use 
because they effectively earh the grids 
with respect to the signal. Non-short¬ 
ing jacks must be used for all other 
connections, (See Editor’s note page 
103.) 

Overall frequency response can be 


improved at the sacrifice of some gain 
by omitting the cathode bypass capaci¬ 
tors. This introduces some local nega¬ 
tive feedback at each stage left unby¬ 
passed. 

On the rare occasions where more 
gain than is normally available is need¬ 
ed, an “Aux'” input can be used as an 
output and fed into another “Mic” in¬ 
put. Admittedly this will cause a loss 
of bass response due to the three 
0.1 uF capacitors in series, but this 
loss would be of little importance where 
such drastic measures have to be 
taken. 



Underside view, showing component arrangement. 


Specification 


iiiiiiiiiiiiiitiititiiitiniiiinMiiiiiiiiiiiiiitiiMiiiitiiiiiuiiiiiiiitiiMiiiitiiiiiiitiiiiiiiiiiitiiiiinitiiiiiiiiiiiiiiiiimf 


Sensitivities 

Mic 1 and 2 ImV for SOOmV output (55dB) 2M or 47K. 

Mic 3 and 4 4mV for 500mV output (44dB) 2M 
PU 1-4 40mV for SOOmV output (23dB) IM. 

Outputs 

Two, branched—nominal SOOmV (Aux. also drives monitor amp.). 
Frequency Response 

40Hz to 16KHZ, ~ 3dB (0dB=lKHz). 

Signal/Noise Ratio 

Better than 4SdB below SOOmV (to be improved, see text). 

Distortion 

Less than \% (not accurately measured). 

Monitor Output 

2 Watts into 8 ohms (internal speaker or phones). 

liiiiimiiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiMiuiiiiiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiuiiiiiiiiiiiniiiiiiiiiuiiiHiimiiiiiiiiiiiiiiimmiiMiiii 
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Radio & Electrical 
Wholesalers 


WELLER 

TEMPERATURE CONTROLLED SOLDERING IRONS 

1. No matter how long a Weller iron has been idling, 
it is always ready for use at the chosen temper¬ 
ature. 

2. 4 temperature ranges available by merely chang¬ 
ing tips at the workbench. No operator time is 
wasted. 

3. Safe 24 volt operation from a fully isolated trans¬ 
former. 

4. Consider the economy of replacing a multitude of 
10-120 watt irons by ONE TCP-1 plus WELLERTIPS 
of suitable size and temperature. 

PRICE: IRON ONLY $13.96 with standard tip. 

Transformer $12.00 

Tips $1.30 32 sizes and watt- 

ages available. 


MULTIDRAWERS 

Clear Plastic Modular Equipment drawers for small 
components, screws, resistors, capacitors etc. 
Fully adjustable to suit components. All items 
fully visable, a must for the home workshop. 

PRICES: Plain Drawer - only $1.95 

Drawer with 9 compartments $2.95 

Drawer with 18 compartments $3.85 

Tax included - Post Free. 


Top Cowl Car Radio Aerial 3 piece 6' extension. 
Complete with lead-in and connector (No. YAT-30) ’ 
PRICE: $2.50 each Post 30C 

Astor Car Radio 5 Push Button Tuner. 

PRICE: $4.00 Post 20C 

Oral Model 1000 Mono Tape Recorder. 

5" Spool 2 Speed AC/DC. 

PRICE: $48.50 Postage 500 

ROLA LOUDSPEAKERS 

General Accessories is the largest distributor for PLESSEY 
ROLA components throughout the Commonwealth. The full 
range of Rola Speakers is available at your State Branch 
Showroom. SEE THESE LATEST RELEASES - 

65M HI Compliance Woofers - 8 ohms. A new exciting 
high compliance neoprene suspension woofer. Ideal for 
bookshelf speaker systems. A modest price for such a 
good performance. ^ $11 post free. 

65MX HI Compliance Wide Range 8 ohm Speaker. 

Similar to 65M but fitted with high frequency throat for 
extended.treble range performance. $11.96 post free. 

12V50 *EG' Now a massive 50 watt RMS bass speaker, the 
most powerful guitar speaker rriiade in Australia. A must for 
the musician who wants reliability with that extra reserve 
of power. Available 8 or 15ohms. $66.95 post free 

TRADE & WHOLESALE ENQUIRIES INVITED. 



TAKT 

TP 52: AC/DC Mono Record Player. 

Portable in attractive case. $28 Post Free. 


P 514: AC/DC Stereo Portable Record Player, 

With separate Lid Speakers. $40 Post Free. 

POEMUSICA 1: AC Modular Stereo Player. 

With spearate timber grain speaker 
boxes and clear perspex lid, $59 Freight 

RECORDING KITS 

Allows you to record your favourite TV or Radio 
program through a direct electrical connection. 

Kit consists of a twin socket for attachment to 
the TV set and a lead to the recorder, 

PRICE; $2.00 each plus 20C postage. 

DISPOSAL STOCK SPECIALS 

Tone Crest Recording Tape 1 *' 1200' in cardboard 
boxes. 

PRICE: $1.80 per Reel Post Free. 

7" Boxed Empty Spools. 

PRICE; 40C each Post Free. 

Stylovue Stylus Inspectors. 

PRICE: $1.60 each Post Free. 

Single 23/.0076 Cable 100yd Reel. Colour blue. 
PRICE: $2.90 per Reel Post 500 

Original Price $7.50 per Reel. 


GENERAL ACCESSORIES - BRANCH ADDRESSES, 

GENERAL ACCESSORIES: 50-54 Little Edward Street, Brisbane. OLD. 4000. 443 Concord Road, Rhodes. N.S.W. 2138. 

46 Milligan Street, Perth. W.A. 6000. 81-97 Flinders Street, Adelaide. S.A, 5000 

Ingham Road, Townsville. OLD. 4810, 116 Clarence Street, Sydney. N.S.W. 2000. 

153 Sturt Street, South Melbourne. VIC. 3205. 

HOMECRAFTS: 199 Collin Street, Hobart. TAS. 7000. 
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It will also be noticed that I have 
used only a 200V HT supply. This was 
done as I had a 150-0-150V trans¬ 
former on hand. With the necessary 
adjustments the unit would probably 
work better on the more usual 300V 
HT line, but I am satisfied with the 
present setup and propose to leave it 
as it is. 

The only real problem is the signal 
to noise ratio. The figure of —45dB is 
not as low as could be desired. The 
main source of noise is hum injected 
from the heater wiring. I propose to 
run the heaters on DC soon, using a 
selenium bridge rectifier and a two- 
stage R-C filter. Further reduction in 
noise and hum could be achieved by 
the use of low noise and controlled 
hum valves such as 12AY7 and 7025, 
etc., but the cost must be considered. 

I constructed the case from 1/16in 
aluminium sheet and 1/16in x iin x 
lin aluminium an^e and it measures 
12in by 7iin x 3in. The inputs and 
outputs are on the back panel with the 
power socket in the centre. The pre¬ 
amps and branching amp are on the 
larger vertical panel and the monitor 
amplifier is on the smaller one. All the 
IM mixing resistors are strung between 
the potentiometers directly to reduce 
hum pickup. The 4in monitor speaker 
is mounted face-up under the top 
panel with a generous pattern of 
3/16in holes above it for the sound. 
For serious monitoring, headphones or 
a good quality external speaker would 
be used. 

Ventilation holes are provided above 
and below the valves to allow an ade¬ 
quate flow of air through the unit. 
The slider switches for the input 
shunts and speaker/phone selection are 
mounted with countersunk bolts which 
are covered by the white perspex false 
front. This is held in place by the 
retaining nuts of the potentiometers 
and is labelled with dry transfers. I 
covered the lettering with the clear 
protective lacquer available for this 
purpose. 

The case was sprayed with “hammer 
finish” grey enamel and rubber feet 
were added to complete the unit. 

The power supply was constructed 
as a separate unit and was housed in 
a 6in x 4in x 3in aluminium box with 
a vertical panel inside on which I 
mounted the rectifier tube, choke and 
can-type electrolytic capacitor. Hie 
power supply is connected to the mixer 
by 3ft of six-core cable and a six-pin 
female plug. The mixer has a six-pin 
male socket in the rear panel to match. 
This enables the power supply to be 
placed on the floor, thus keeping the 
magnetic fields of the transformer and 
choke away from the high gain pre¬ 
amps. 

(Submitted by Mr G. P. Bell, 9 Free¬ 
man Road, Chatswood, N.S.W. 2067.) 

EDITOR’S NOTE. While the use of 
single-circuit jacks for the auxiliary 
inputs does allow cascading of the 
stages when insufficient gain is obtained 
from a single stage, it has the effect of 
loading the inputs with the lOOK load 
resistors in the anode circuits of the 
12AX7s. An alternative arrange¬ 
ment would be to use single-circuit 
jacks for two auxiliary inputs, to pro¬ 
vide for the cascading function when 
required, and to use double-circuit 
jacks in the other cases, so that crystal 
pickups can be fed into two of the 
auxiliary inputs. The jacks shown with 
asterisks have been drawn this way. 
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AVAILABLE FROM 


bs==^JULI-CORDER 999A 
AC/DC STEREO REC ORDERS 
$269.96 


AC/DC PORTABLE 

RECORD PLAYER TRP-1500 
3 Speed 

M Teak Outer Cabinet 

Cut/off Switch on Arm 
B ig Watt Output 
Includes Power Lead 
and Batteries $31.95 


Built in Batt Recharger Complete with all Accessories Auto Stop 
3 Heads AC/DC Operation Completely Portable Tapes T’ Spool 


ZODIACS 

TRANSISTOR RADIO 


Circuit complete with 
batteries, ear piece 
Gift Boxed - Colours 
Red, black, brown, 
blue bans, ear piece I 
Only $19.95 ^ 


FUSI CASSETTE RECORDERS 

TPC- 105 


Very compact, Ideal for student 
or business application 
Complete with remote control 
microphone, C-60 Cassette tape, 
battery and carry case. 


6 T ransistors 
Radios complete with 
Carry Case ear piece 
Banery. Gift Boxed 
$12.50 


STEREOGRAM SM10 


ONKYO MODULAR 


SANYO STEREO DS-40T 
Solid State Compact 
Stereo Phonograph 

33, 45 rpm 

Attractive woodgrain cabinets'^H 
Transparent dust cover 
Constant speed motor 
Precision tonearm with stereo ' 
cartridge Power output 2.5 watts 
total music power « . a 


Big 10 X 10 watt amplifier Auto return and cutoff arm 8" Speakers Din + 
Headphones Jacks Latest type slide control system AM, FM, FM Multiplex 






STEREO HEADPHONES 
With volume control 
mounted on each earpiece 
$10.75 


AIWA PORTABLE TPR-101 
CASSETTE RECORDER WITH 
MULTI-BAND RADIO --oon 


W1 SPEAKER ENCLOSURES 

Hand rubbed Walnut finish Freq. response ■■ 40 - 20,000 HZ 
Size 23 % X 11 X nx Output; 16 Watts RMS {8 OHM) 
12" Woofer + 4" Tweeter <tCK nO 


EXPO PHOTOGRAPHICS * 

Shop 24 Westfield Plaza Hornsby 476.1363 
DEITRON PHOTOSOUND PTY. LTD. 

696 George St., Sydney 212.1149 Cable Code Deltronics Sydney 
DEITRON ELECTRONIC (SALES) PTY. LTD. 

4-6 Taylor St., Darlinghurst 31.5430, 31-6786 Cable Code Deitronics Sydney 
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A Reader Built It...contmied 


SIMPLE VARIABLE 
POWER SUPPLY* 

Here is a circuit for a variable power 
supply made from junk box parts, 
which I have been using for a number 
of years. It is quite simple, and may 
interest some of your readers. 

I used 6M5 valves, simple because 
that is what I had in the junk box, 
but almost any kind of power output 
valve would do, with some adjustment 
to the values of resistors in the voltage 
divider. I used a shunted 500K pot., 
simply because this is what I had on 
hand. 

In use, the control is particularly 
smooth, the output voltage being re¬ 
duced as the negative grid bias is in¬ 
creased. As arranged, a minimum volt¬ 
age of 45 is achieved quite nicely, 
(P.B.) 

EDITOR’S NOTE: Any valves 
selected for this circuit should be used 
with due thought to their voltage and 
current ratings. Ordinary output valves 
such as 6M5, 6V6 for example, 

would probably cope with transformer 
RMS voltages of up to 285V per side 
at load currents up to about 80mA. 
For higher output voltages or higher 
load current, it would be wise to select 
valves, either pentode or triode, with 
higher ratings. Note that the heaters 
should be supplied from a separate 
w:inding on the power transformer 
connected to the cathode. 

(Editor*s Footnote: **Reader Built If* 
projects are published for the general 
interest of experimenters and as a 
source of ideas. Based on readers* 
contributions, they have not been test¬ 
ed in our laboratory and we cannot 
accept responsibility for them.) 

illiltliillllllUlllllllillllllllUllinttlltltllllMiilllMIIIIIIMIIIilllltllllllillllllilllllllti 

Two-speed alignment tool 



The device pictured here is a two 
speed alignment tool, made from a 
planetry-drive vernier control knob. 
The shaft can be made from metal 
or hard plastic rod, or from a small 
screwdriver with the handle removed. 
The shaft is th^n fitted into the socket 
of the knob and held in position by 
the grub screw. To hold the normally 
fixed portion of the knob staticmary 
while in use, a small handle is fitted, 
made from plastic or other suitable 
material. The device was made in the 
workshop of the School of Chemistry, 
University of N.S.W. (A. Ingster.) 


400CV 



Adding reverberation to 78rpm records* 


Readers who sdll find pleasure 
in their coUection of 78rpni dfocs 
may find die idea outlined below 
of interest 

The sound on 78rpm discs is 
notoriously non-reverberant. Some 
readers with large collections of these 
records could well be interested in an 
enhancement of the reproduction by a 
simulated reverberation which can be 
achieved by playing the discs through 
two heads slightly separated in the 
track. 

The photograph shows how this can 
be achieved. Two replay heads are 
used, and in the set-up shown in the 
photograph, one is a normal com¬ 
mercial arm and cartridge, the second 
is a specially made arm with an off¬ 
set head. This arrangement allows one 
head to be used normally, While the 
special arm is sited so that a second 
cartridge can be placed with its stylus 
in the same groove as the first, but 
slightly behind it, so that it plays the 
same miaterial. The short time interval 
between the first and second playings 
give the simulated reverberation and 
might even be regarded as a pseudo¬ 
stereo effect. 

In the arrangement shown in the 
photograph, the signals from the two 
heads are fed to different channels 
which are driving the two earpieces 
of a headset individually. There is no 
reason why the two signals cannot be 
fed to a single amplifier channel and 



loudspeaker to achieve the reverbera¬ 
tion effect. (A.M.) 


EDITOR’S NOTE: Our contributor 
advised that he had sent details of this 
scheme to “The Gramophone” and 
that he had applied for a patent. We 
would like to point out that readers 
who have a tape recorder could obtain 
a similar effect by recording their 
discs on tape and fitting a second re¬ 
play head a short space away from the 
existing head. 

iiii(tiiiiiiiiiiiiiiMiiiiiiiiMiiiiiiittiHiiMtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiimiitimiiiii 

* This circuit was submitted by a 
reader some time ago, and since it 
may no longer be appropriate to 
publish the name and address as 
supplied, we have used initials only. 
If the reader concerned cares to 
contact us, we shall be pleased to 
arrange payment for the item. B 


SCOOP!! 


Components 

and 

Products 


AUSTRALASIA’S LOWEST-PRICED RADIO COMPONENTS 
AND ELECTRONIC PRODUCTS ARE BEING OFFERED BY 
AUSTRALASIA’S FASTEST GROWING AND MOST PRO¬ 
GRESSIVE MAIL ORDER HOUSE. 

An example of our prices:— 

BAG OF 20 POTS. Brand new standard carbon type. Assorted— 
some with switch—some with nuts. 

OUR GIVE-AWAY PRICE—$2.50 per bag of 20. 

<BAG OF 50 ASSORTED RESISTORS. All values — mainly 
cracked carbon—not cheap composition types. $1.00 for 50. 

WRITE FOR FREE MAIL ORDER CATALOGUE TO:— 

COYLE ELECTRONIC INDUSTRIES LTD. 

P.O. BOX 778, WANGANUL NEW ZEALAND. 


ELECTRONICS Australia. December, 1969 


105 

































The Wonderful 
World of Electronics 


^ECHNIPAC 


The Complete Training System 

TECHNIPAC didn’t ‘just happen.’ It is the result of many 
years of experience, research and design in the field of 
Electronics training. TECHNIPAC is a unique combination of 
the theory and practical application of Electronics presented 
and arranged in a simple, logical and effective manner. 

Whether you are a beginner or have some knowledge or experience 
In Electronics, the TECHNIPAC system is designed to meet your 
individual requirements. Find out A/OW how you can enter 
the Wonderful World of Electronics— 
through the IeCHNIPAC STsfiR 


r/ (/ 

Archer House, 75 Archer St., Chatswood, N.S.W. 2067. Tel 41 4444. 
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Illustrated above is the TECMARK H TEST EQUIPMENT CONSOLE. 
It incorporates a DC/AC power supply with a stabilized 
LT. section, vacuum-tube voltmeter, oscilloscope, audio 
frequency generator and an R.F. generator. 



To: TECHNIPAC SYSTEMS DIVISION, | 

Technical Training International, | 

P.O. Box 328, Chatswood, N.S.W. 2067. j 

Please forward full details immediately, i 

Including illustrated brochure on Technipac. I 

I I 

NAMF; AGE:- | 

Address:_ Postcode:- | 

_ 1 
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The development of the music scale 


The musical scale in universal use today did not just happen, 
nor was it invented suddenly. As this article will show, it 
was developed over a period of centuries, from a few tones to 
the present complex structure of keys and modes. 

By L C. Debnam* 


Since the advent of radio and elec- 
trcmic sound reproduction, music has 
become a part of nearly every person's 
experience. Although a great many 
people enjoy music, and many of these 
play musical instruments, its physical 
basis is not generally understood. 
Musicians are primarily interested in 
music as an art or a living and other 
people are interested in it as a form 
of relaxation or enjoyment. 

Physicists in general we not inter¬ 
ested in music as a science because 
a detailed study yields insufficient re¬ 
wards. One‘ of lie main reasons for 
this is that music is not generally sub¬ 
ject to fixed laws and equations, much 
of the enjoyment being due to physio¬ 
logical and psychological factors. “Cor¬ 
rect" music may be played by anyone 
on a pianola, and computers may be 
programmed to play almost any instru¬ 
ment—^but these “playings’* pale to 
insignificance when compared with the 
same tune played by a Winifred Atwell 
or an Arthur Rubinstein. 

Science associated with music ap¬ 


• The author fi Instruetor in Mathem¬ 
atics and Physics at the Darling Downs 
Institute of Technology. 


pears to have started with Pythagoras 
of Samos, who discovered, about 525 
B.C., that two or more strings when 
plucked at the same time made a 
pleasant note if the length of the 
strings were in the ratios of small 
whole numbers. The lengths of the 
strings are related to the frequencies of 
the notes emitted and it is more usual 
to discuss musical notes in terms of 
frequencies. 

The simplest ratio of frequencies in¬ 
volving whole numbers is the ratio 
2:1, and if two notes are sounded with 
this ratio, i.e., one being twice the fre¬ 
quency of the other, the resultant 
sound is not unpleasant to the ear. 
Pythagoras admitted only three ratios 
which sounded pleasant. These were 
notes with the frequency ratios 1:2. 2:3 
and 3:4 and from these ratios the 
tetrachords (four-stringed instruments) 
were derived. With this system as a 
basis, Greek music developed as 
melody in which any of the four fun¬ 
damental notes may be followed by 
any other without the music seeming 
harsh. Although more than one note 
could be sounded together without dis¬ 
cord, apparently only the frequency 
ratio 1:2 was used in this manner. 

The sound of ancient Greek music 


was not consistent, as they used at 
least seven different scales which, al¬ 
though they bore the I^thagorean re¬ 
lationships, had different frequencies 
for their bases. These scales, or modes, 
were later adopted by the early Chris¬ 
tian Church with some alterations and 
are known as the “Ecclesiastical 
Modes." 

Harmony (the simultaneous sounding 
of more than one note) was not gene- 
raUy recognised as legitimate in music 
until the fourteenth century A.D. Be¬ 
fore then, nearly all music was melodic 
(consecutive) but during the period 
A.D. 1300-1600 harmony of the 
Pythagorean and other ratios was 
gradually accepted, along with melody 
of the same ratios. Since about A.D. 
1600 music has developed more as 
harmony than melody. 

Before the development of harmony 
the four-note scale of the Greeks had 
been improved by the admission of 
more ratios into the system ot modes 
so that the scale took the form of the 
ratios 

4, 5, 6, 8. 

This scale may be seen to contain 
the Pythagorean ratios 1:2 (as 4:8), 2:3 
(as 4:6) and 3:4 (as 6:8) with the addi¬ 
tion of a “triad” of 4:5:6. This triad 
was found to be pleasant and to con¬ 
tain the Pythagorean ratios but the 
gaps between notes were large so a sec¬ 
ond triad of notes was fitted between. 

The second triad has the ratios 

5- 1/3 :6-2/3 : 8 (the same as 4:5:6) 
and the two triads interlock to form 
the scale: 

4, 5, 5-1/3, 6, 6-2/3, 8. 

About the year A.D. 1000 a third 
triad of 6 : 7-1/2 : 9 (again in the ratio 
4:5:6) was introduced into the scale 
to fill the large gaps between 4: 5 and 

6- 2/3 :8. “9** is outside the range of 
1:2 (4:8) so it was halved and inserted 
between 4 and 5 and the scale took on 
the ratio form 

4, 4-1/2, 5, 5-1/3, 6, 6-2/3, 7-1/2, 8. 

As there are eight notes in this scale 
it is known as an octave, from the 
Latin word for eight. The last note 
is exactly twice the frequency of the 
first and a new octave may be con¬ 
structed using the same ratios but with 
“8” as a basis. Similarly a lower scale 
may be constructed which gives a total 
range of ratios for three octaves of the 


1 

2i 

22 

3 

3i 

32 

4 

4 

4i 

2 

5 

3 

5i 

6 

3 

6! 

4 

7i 

8 

2 

9 

10 

3 

lOf 

12 


2 

15 

16 


and similar octaves may be constructed 
above and below these. 

In the early part of the eleventh 
century, a Benedictine monk named 



Figure L The tempered scale frequencies are shown in relation to a 
section of a piano keyboard, the names of the notes and their position 
on the musical stave. 
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KEW-SNAP 

SNAP-AROUND VOLT-AM METER 



The KYORITSU range of four Tong Testers allows quick and 
accurate measurements from 6 to 900 amperes, voltage to 
750 volts and resistance to 25 ohms or 300 ohms midscale; 
according to the model. 

Jaw openings are to V/s" and are snap positive in their 
movement. 

Prices range from $19.00 to $50.00 plus sales tax, if applicable, 
Pocket-sized, the instruments have features which enable 
electricians, service maintenance men and engineers to trace 
faults and investigate operating conditions without shutting 


Guido d’Arczzo invented the four-line 
staff (which in modem music has been 
translated to the five-line staff) and 
placed letters on certain lines to indi¬ 
cate their pitch. These letters have 
gradually turned into the Clef signs 
known today, the G or treble clef; the 
F or bass clef; and the C clef. It is 
also traditional that he composed a 
hymn to John the Baptist which is as 
follows: 

UT queant laxis REsona^e fibris, 

Mira gestorum FAmuli tuorum, 

SOLve poUuti LAbii reatum 
Sanite loannes. 

The capitalised syllables of this hymn 
c<»rrespond to ratios in the octave as 
follows: 

4 4-1/2 5 5-1/3 6 6-2/3 7-1/2 8 
Ut re mi fa so la — — 

which was the forerunner of the **do- 
re-mi" scale Iggmt today. 

The fundamental fr^uency of the 
scale of modem music often causes 
some confusion. The ratios were in the 
eleventh century given letters to dis¬ 
tinguish them but the fundamental note 
was quite variable. There are two 
scales in use in the world, the Physical 
Scale, based on the note X** of 256Hz 
and the Musical Scale based on the 
note “A” of 440H2:. These may be 
compared with the ratios as follows: 


Ratio 

Name 

Phydlcid 

frequency 

Miulcal 

frequency 

4 

C 

256 

261.6 

4-1/2 

D 

288 

293.7 

5 

E 

320 

329.6 

5-1/3 

F 

341-1/3 

349.2 

6 

G 

384 

392.0 

6-2/3 

A 

426-2/3 

440.0 

7-1/2 

B 

480 

493.9 

8 

C 

512 

523 


The musical scale does not follow 
exactly the ratios expressed in the first 
line but the differences are generally 
less dian 1 per cent when compared 
with C and are barely discernible to 
the ear. 

The reason for the changes of fre¬ 
quency in the musical scale is the in¬ 
troduction of “altered notes,” ^e 
sharps and fiats represented by the 
black keys of a piano. 

The altered notes (accidentals in 
musical terminology) were introduced 
in a confused process during the tMr- 
teenth to seventeenth centuries. The 
strict modal melodies were somewhat 
monotonous and harmony was not 
generally in fashion so that musicians 
occasionally modulated from one key 
(fundamental frequency) to another 
which imposed changes in the scale 
separations. If the “true” musical scale 
(corresponding to the true ratios with 
A=440H2 as fundamental) is used the 
ratios between consecutive notes are 
as fdlows: 


Notes 

True RMio 

D/C 

1.125 

E/D 

1.111 

F/E 

1.067 

G/F 

1.125 

A/G 

1.111 

B/A 

1.125 

C/B 

1.067 


When musicians changed from one 
note to another as “fundamental.” the 
scale did not sound the same, because 
the ratios were different. This may be 
tried on a piano. If the scale is played 
in the sequence CDEFGAB<? the 
ratios sound different from that played 
in the sequence DEFGABCD*. To 
overcome this difficulty and at the same 
time to keep the notes at the same 


down equipment. 

KEW-SNAPS- 

• Are safe to use. 

• One hand operation. 

• Thumb selection of 
ranges. 

• Rotating scales show 
only the range in use. 


• Rotating instrument bodies 
through 180° for easy 
readings. 

• Lock-in of meter 
indications reduces reading 
errors. 

• Dust proof and rugged in 
construction, they lend 
themselves to use in both 
industrial and field work. 


jocoby, mitchell 

& CO. pty. ltd. phone 26-2651 
469-475 kent street, Sydney 


MELBOURNE 30-2491 

ADELAIDE S3-6117 

BRISBANE 2-6467 

PERTH 28-1102 

LAUNCESTON 2-S322 
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Introducing a dramatic 
breakthrough 


BASF 

low noise-high output. 


BASF L H Magnetic Recording Tape is the 
world's only tape which combines ultra-low 
noise with a significant increase in output 
level across the entire audio spectrum. Other 
"low-noise" tapes simply do not have this 
increased output level. 

By decreasing the basic tape noise, and 
increasing sensitivity BASF engineers have 
achieved a dramatic improvement in signal- 
to-noise ratio (Dynamic range) of as much as 
8db over other quality tapes on the market. 
This means that recorders can reproduce 
sounds, from the faintest whisper to a boom¬ 
ing crescendo, with more clarity, realism and 
less distortion than ever before. 

BASF Low noise-High output magnetic 
recording tape — "the beginning of a new 
recording revolution." 


MAURICE CHAPMAN & CO. PTY. LTD., 



276 Castlereagh Street, 
Sydney, N.S.W., 2000. 
Phone: 619881 


MC01/FP 
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frequency, five new notes were intro¬ 
duced between the eight notes of the 
octave. These notes were fitted be¬ 
tween C and D, D and E, F and G. 
G and A, and A and B. These “half¬ 
notes” enabled the scale to be filled so 
that approximately the same intervals 
could occur in an octave regardless of 
which fundamental note was used. It 
is interesting to note that the use of 
“altered” notes was an infringement of 
canonical law for ecclesiastical singing 
and our present knowledge of four¬ 
teenth and fifteenth century musical 
practice is incomplete because acciden¬ 
tals were rarely marked on musical 
scores of this period. 

The accidentals were given names 
which correspond to the nearest 
“whole” notes, and termed “sharp” (in¬ 
dicated by the symbol #) and “flat” 
(indicated by the symbol to indi¬ 
cate whether the frequency was above 
or below the whole 
note to which it refer¬ 
red. For example the 
black note on a piano 
between C and D is 
known both as “C 
sharp” and “D flat.” 

When written on a 
musical score the 
sharp and flat symbols 
are placed before the 
dot signifying the 
note. 


B and the introduction of A fiat into 
scales such as the key of E fiat re¬ 
quires other variations in its frequency. 
As G sharp and A fiat are the same 
note this presents difficulties on a key¬ 
board instrument such as a piano or 
when string instruments such as the 
violin (the notes of which are not fixed 
but continuously variable) are to be 
played in unison. Ilie same trouble 
occurs in all of the accidentals and to 
overcome this a TEMPERED SCALE 
was introduced. 

In the tempered scale (the ratios of 
which are shown in Table 1) the octave 
is divided into 12 equal ratios (or semi¬ 
tones) of value 1.059463. Thus the 
note one higher than C, i.e., C sharp, 
has a frequency of 1.059463 times the 
frequency of C and the next note, D 
(which is one higher than C sharp) has 
a frequency of 1.059463 times that of 
C sharp or (1.059463) x 1.059463) = 


Note 


Frequency(Hz) 



Beats 


83-2, 


90-8' 


7-6 




With the insertion c» 

of the accidentals, the 
scale over one com- a 

plete octave now con¬ 
tains 13 notes (includ- p 

ing the first note of 
the next octave) which 
is shown as follows: 



Figure 2. Beats in the major triad. 



By using the accidentals it is possible 
to play an eight-note scale over the 
octave with almost the same frequency 
ratios regardless of which note is used 
as a starting note. For example, com¬ 
parison may be made between the two 
scales in the “key of C” and the “key 
of D,” as follows: 


Key 

of C 

Key of 

D 

True 

ratios 

True ratios 

C to D 

1.125 

D to E 

l.lll 

D to E 

1.111 

E to F# 1.130 

E to F 

1.067 

F#to G 

1.061 

F to G 

1.125 

G to A 

1.111 

G to A 

1,111 

A to B 

1.125 

A to B 

1.125 

B to €♦ 

1.12 

B to C 

1.071 

C#to D 

1.071 


As may be seen from the above 
illustration the ratios of the scales in 
the key of C and the key of D are 
very nearly the same if accidentals are 
introduced. This almost solves the 
problem of the scales but a few minor 
anomalies still occur with this system. 
One of these may be seen by consider¬ 
ing the ratio required to obtain the 
note G sharp which occurs in the key 
of A. In determining the value of G 
sharp it is found to require a frequency 
of 1.5625 times the frequency of C. but 
the frequency of G sharp in the key of 
E requires a frequency of 1.600 times 
the frequency of C. Similarly the in¬ 
troduction of G sharp into the key of 


1.12246 times the frequency of C. The 
tempered scale has the added advan¬ 
tage that when a scale is played in any 
key the ratios are exactly the same— 
unlike the earlier example using the 
“true scale” when they are only ap¬ 
proximately the same. 

Few musicians are able to detect the 
difference between the true scale and 
the tempered scale, which differ by a 
maximum of 13 parts per thousand (on 
the note B). 

The frequencies of the tempered 
scale and the musical notation for the 
“white” keys for three octaves are 
shown compared with part of a piano 
keyboard in figure 1. 

The development of the musical 
scale, although the most fundamental 
part of music, is far from being the 
only part. The scale was developed on 
the principles of consonance and dis¬ 
sonance and the physical meanings of 
these words have changed with time. 
“Consonance” occurs when notes sound 
pleasant whether played harmonically 
or melodically and “dissonance” occurs 
when notes sound unpleasant. These 
words have real meaning only to the 
observer, and consonances such as the 
major triad F-A-C’ which sound plea¬ 
sant today would have been treated as 
dissonances by the ancient Greeks. 

Harmonic consonance (the sounding 
of notes at the same time to produce 


BETTER 

RADIO RECEPTION 

FOR ONLY 

20 Cents 

Published by Eddystone, a complete 
guide how to get the best results 
fr^ your receiver, cor»tains 24 pages, 
with illustratioris; covers propagation, 
aerials, interference, and other useful 
data. 

Write now with 20 cent postal note 
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600 Collins Street, Melbourne, 
Victoria, 3000 


BUY RIGHT... FROM ENCEL 


SOLID STATE 
STEREO 
AMPLIFIERS 
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and most effective quality control In manu¬ 
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stereo amplifiers command a high propor¬ 
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price ranges. In Australia Encel prices 
make Sound amplifiers better value than 
ever. Ask for » trade-in valuation when 
you write or calil 
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SOUND SAQ-203 

Frequency response is 30.20.000 Hx. and 
input sensitivity suits magnetic cartridges 
at 3mV. Output is 12 watts R.M.S. or 
30 watts E.I.A. peak power. 18 low noise 
transistors. Headphone Jack, all necessary 
controls, attractive front control panel. 
Speaker matching for 4. 8 and 16 ohm 
speakers or speaker systems. An Ideal 
compact amplifier for use with tape re¬ 
corders or for building into cabinets and 
bookiiwivw. eTA KA 
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NEW 5" OSCILLOSCOPE 

Wide Range, High Sensitivity At A Budget Price. 


FEATURES 

Wide Bandwidth with high 
sensitivity, DC-lOMHz at 
lOmVp-p/cm. 

DC amplifiers for vertical 
and horizontal inputs. 
Highly linear wide sweep 
range with automatic syn¬ 
chronization. 

Vector pattern display for 
color TV circuits. 



SPECIFICATIONS 

Vertical Axis 


Deflection sensitivity 
Bandwidth, at — 3dB 


Horizontal Axis Deflection sensitivity 
Bandwidth, at — 3dB 

Sweep Circuit Frequency 

Synchronization 


Size and Weight 


m ’ 

model LBO-S2B 

lOmVp-p/em or better. 

DC: DC to 10MHz. 

AC: 2Hz to 10MHz. 
300mVp-p/em or better. 

DC: DC to 500kHz. 

AC: 2Hz to 500kHz. 

IHz to 200kHz in six steps: 
H-TV at 15.75kH2/2. 

INT-f- & EXT and LINE. 
lOVi" X 8" X 16Vi"; 24 lbs. 


3" PRIMA - SCOPE 

The PRIMA-SCOPE is a 
compact oscilloscope de¬ 
signed for all-around ser¬ 
vice. Its small and handy 
size will appeal to experi- 
menters> servicemen and 
plant technicians who desire 
maximum performance with 
minimum space requirements. 

Maximum Performance With 

Minimum Space Requirements. 



MODEL LBO-31M 


Vertical Channel 
Horizontal Channel 

Size and Weight 


Sensitivity: 80mVp-p/em, at IkHz. 

Response; —3dB, SHz to IMHz. 

Sensitivity; 2.5Vp-p/em. 

Response: --3dB, 3Hz to 400kHz. 

{at max GAIN) 

Sweep Frequency: 10Hz to 100kHz in 4 steps. 
7" X 4" X 12"; 11 lbs. 


FROM ALL GOOD TRADE HOUSES 

WHOLESALE ENQUIRIES ONLY TO 
SOLE AUSTRALIAN REPRESENTATIVES; 

ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 


a pleasant sound) is allied with the 
nroduction of overtones, or harmonics, 
hv the instrument being used. Generally 
dissonance occurs between two notes 
sounded topether if a beat frequency 
between 10 and 50 per second is 
formed by the notes, either by their 
fundamentals or any of their overtones. 
For example, the major triad F-A-C’. 
when sounded near the centre of a 
piano keyboard, sounds pleasant and is 
considered the most perfect con¬ 
sonance. but when sounded two octaves 
lower the result is not pleasant. It 
can be seen from figure 2 that beats 
of 90.8, 83.2 and 7.6 per second occur 
with the fundamentals near the centre 
of the piano keyboard and these are 
not in the range of 10-50 per second, 
but two octaves lower, beats of 22.7 
and 20.8 per second occur. The reverse 
effect can also occur, as in the case of 
B and C. near the middle of the piano 
keyboard (B = 493.9Hz and C = 
523.2Hz) the notes are dissonant with 
a beat of 29.3 per second. These same 
notes two octaves lower (B= 123.5Hz 
and C=: 130.8Hz with a beat of 7.3 per 
second) would not sound harsh were 
it not for the fact that a piano, espe¬ 
cially in the low notes, is rich in over¬ 
tones. On the stopped pipes of an 
organ, which have nearly pure notes 
with very little overtones, these two 
lower notes (B= 123.5Hz and C*= 
130.8Hz), do not; whereas B=493.9Hz 
and C=523.2Hz do sound dissonant. 

It is possible to arrange two notes 
played together so that the beat pro¬ 
duced acts as a third note which will 
fully harmonise with the two initial 
notes, thus forming a triad. Although 
this beat is of lower intensity than the 
two initial notes it is readily apparent 
on the diapason stop of an organ and 
can form a more “mellow” triad than 
the playing of the three notes together. 
An example of this is the sounding of 
C (261.6Hz) and F (174.6Hz) together 
which produces a difference tone (beat) 
of 87.0Hz, one octave lower than the 
F initially played. Similarly playing 
the major triad C-E-G (261.6Hz, 
329.6Hz and 392Hz) produces beats 
very close to C//(65.6Hz) two octaves 
lower and C/ (130.8Hz) one octave 
lower than the original. If the true 
scale, rather than the tempered scale, is 
used the beats in these examples are 
at the exact frequencies of the lower 
notes. 

The “dissonance” figures of 10-50 
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NOTE 

TRUE SCALE 

TEMPERED SCALE 

PERCENTAGE 

DIFFERENCE 

C 

1*00000 

1-00000 

0 

C#,Dt 


1-05946 

- 

D 

M2500 

1-12246 

-0-3 

D#,Eb 

1-20000 

1-18921 

-0-9 

E 

1-25000 

1-25992 

+0-8 

F 

1-33333 

1-33484 

+0-1 

F#,6t 


1-41421 

- 

G 

1-50000 

1-49831 

-0-1 

G#,Ab 

1-60000 

1-58740 

-0-8 

A 

1-66667 

1-68179 

+0-9 

A#,B^ 


1-78180 

- 

B 

1-87500 

1*8877^ 

+1-3 

C 

2-00000 

2-00000 

0 


Tables of true and tempered intervals 
(above) and overtones produced by 
musical instruments (right). 



INHARMONIC 


Instrument 

Overtones as multiples of fundamental frequency 


Drum 

1-594 2-136 2-296 


Xylophone 

2-76 5.43 


Thin Bells 

2-928 5-423, 8-771 


HARMONIC 

Instrument 

Harmonics In order of intensity 

Flute 

1. 2. (4,3) . 


r E string 1, 3, (2,4) 

Violin 

) A String 1, 5, 2, 4, 3, (6,7.8) 

j D String 1, 2. 3. 5. 4, 6. (7,8,9,11,12) 

1 G String 4, 5. 3, 2. 1, 6, (7,8,9,11,12,13.14) 

Clarinet 1 
Saxaphone J 

8, 9. 10, 3, 1, 7, 11, 12, (5,4) 

Oboe 

5, 4, 6. (10,37,11,8,2,1) 


Low notes: Weak fundamental. All harmonics up to 42^^ 

Plano 

Mid notes: 1-10 . All about equal. 

High notes: 2, 1 . 

Organ Pipes 

1. (2.3) 


per second are only approximate and 
often depend on the individual. For 
example the chord of the “augmented 
eleventh” (as used by George Gershwin 
in “Rhapsody in Blue”) comprising C, 
E, G, B. D’ and F, contains second 
order beats of 11.2, 31.4 and 46.0 per 
second but this is still recognised as 
consonant, and is common in jazz. 

Because of the different harmonic 
content of different types of instru¬ 
ments, music which sounds good on 
one type of instrument may sound dis¬ 
sonant when played on another, and 
special “arrangenxents” of the musical 
score have to be made to translate 
from one type of instrument to an¬ 
other. 

Harmonic content is also an impor¬ 
tant consideration when two or more 
types of instruments are to be played 
together. The harmonics of one type 
of instrument can beat with the har¬ 
monics of another to produce dis¬ 
sonance even though the tune may be 
consonant if played individually by 
each instrument. For this reason the 
string quartet was favoured by classical 
composers and the addition of die 
piano to the string quartet to form a 
quintet is not nearly as good as the 
clarinet quintet in which the piano is 
replaced by the clarinet. The har¬ 
monics of the clarinet are suflSciently 
like those of the strings that the tone 
combination is homogenous when re¬ 
quired (which is not true of the piano 
quintet), yet is sufficiently different to 
be readily discernible when required, as 
may be seen in Brahms’ Clarinet Quin¬ 
tet, opus 115. 

Some instruments produce “partial 
tones” which are not harmonics of the 
fundamental and care must be exer¬ 
cised in the use of these with other in¬ 
struments. Such instruments are re¬ 
ferred to as “inharmonic” and the par¬ 
tial tones produced by some^of these 
(in terms of the fundamental fre¬ 
quency) are listed in Table H. Also 
listed in Table II are the harmonics 
produced by some other common 
instruments. 

In additic® to the harmonic con¬ 
tent, many different instruments play 


over different frequency ranges. As 
an example, the piano notes cover the 
range 27.5Hz to 4.1856KHz; the pipe 
organ may extend down to 16.35Hz 
(Co—a 30ft pipe) and up to 16.5KHz; 
the piccolo extends from 523.3Hz to 
4.699Hz. Most other instruments are 
limited to cover only part of the range 
of a piano. The use of high fidelity 
amplifying equipment with responses 


up to 40KH2 is not necessary to re¬ 
produce the fundamental frequencies 
but to reproduce the harmonics of the 
instruments, and, ^though many of 
these harmonics are outside of the 
range of detection by the human ear, 
beats produced by them are detectable 
and the absence of these beats can 
often be detected even though the 
beats, when present, are faint. gj 


PHOTOMULTIPLIER TUBES 

HAMAMATSU IV CO. III). 

HIGH PERFORMANCE — LOW COST 


PM TUBE 

RESPONSE 

HTV.RI06 

1,600 to 6.500-A 

Critical Applications 

HTV.RI36 

1,600 to 8,000-A 

Wide range spectral response 

HTV.RI66 

1,600 to 3,200-A 

U.V. Range 

HTV.RI96 

4,000 to I2,000“A 

Vis. and infrared range 

HTV.R2I3 

1,850 to 8,000-A 

U.V. to near IR Range 


OTHER TUBES AVAILABLE R212, 913A, IP21, IP22, iP28 
9 Stage, side-on types, 11 pin bate 


FOR FULL DETAILS FLSASE CONTACT 
Sole Australian Agents 

VARIAN TECHTRON PTY. LTD. 

Springvale Road, North Springvale, Victoria 
Phone: 560 7133 
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AMPLIFIERS — PREAMPUFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS -- INSTRUMENTS — INVERTERS — CONVERTERS— 
RECEIVERS — TRANSMITTERS — REGULATED POVy^R SUPPLY — 
TRANSISTOR AND VALVE TYPES. 



1967 

ALL WAVE 
3 - 4 - 5 - 6-7 






ANY PART FROM A 
SINGLE RESISTOR 
TO THE FULL KIT 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

C.R.O. 

1. Sin wide range. 

2. 1963. 3ln cal. 

3. Audio. 

4. 1966. 3ln. 

5. 1966—Audio. 

6. Electronic SW. 

7. W/band Preamp. 

MULTIMETERS 
and V.T.V.M.'a 

8. 20K Ohm /Volt 
protected M/M. 

9. Probe for above. 

10. Protected D.C. M/M. 

11. Meterless V/meter. 

12. A.C. Miiilvoltmeter. 

13. A.C. Solid State 
Miiilvoltmeter. 

14. Solid State A.F. 
Miiilvoltmeter. 

15. Noise Distortion 
Miiilvoltmeter. 

16. Standard V.T.V.M. 

17. 1966—V.T.V.M. 

18. 1968--'V.T.V.M. 

RRIDGES 

19. Standard R/C. 

20. 1966. R/C. 

21. 1968 R/C and 
Signal Injector. 

TV INST.*a. 

22. Sweep and marker 
Generator. 

23. Dual sweep Gen. 

24. Silicon diode 
sweep Gen. 

25. Silicon diode 
noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wide range 
pulse gen 

AUDIO INST/S 

29. 1960 Audio Osc. 

30. 1962 High perf. 

audio Gen. 

31. Crystal locked std. 

32. Electronic tuning 
standard. 

33. 196S. Solid State 
audio osc. 

34. Direct reading 
A.P. meter. 

35. So. wave Gen. 

36. 1967 transistor 
audio Gen. 

37. Additive frequency 
meter. 

38. A.F. tone burst gen. 
3eA.^1968. Solid state 

A.F. Generator. 

R.P. INST.’a. 

39. 6-band service 
oscillator. 

39A. Trans, wave meter. 

40. *‘Q’' meter. 


40A 1969 Dip Osc. Solid 

state. 

41. G.O.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
InJecter. 

45. Transistorised signal 
tracer. 

46. Transistorised osc. 

47. Basic test osc. 

48. Transistor test 
oscillator. 

MISCELLANEOUS 
INST., ETC.. KITS 

49. 1960 Trans. Tester. 

50. 1968 Transistor 
test set. 

51. Valve and Transistor 
tester. 

52. Electronic Stetho¬ 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading 
impedance meter. 

63. Electronic 
anemometer. 

64. S.W.R. Indicator. 

65. Simple proximity 
alarm unit. 

66. Pipe and wiring 
locator. 

67. Electronic 
metronome. 

68. Monophontc organ. 

68A. Keyless organ. 

688. Theremin. 

68C. Laser unit. 

68D. Color organ. 

BATTERY CHARGERS 

69. Universal unit. 

70. 1 amp unit. 

71. Transistor. 9v. 

72. Transistor, fully 
protected supply. 

73. 1966 H.T. unit. 

74. 1968 lab. type. 
D-30v. supply 

74A Simple Pwr. supply. 

VOLTAGE / CURRENT 
CONTROL UNITS 

75. Vari-watt unit. 

76. Varl-tach. motor 
speed control. 

77. 2KW auto-llght 
dimmer. 

78. 4KW auto, fight 
dimmer. 

79. Model train control 
unit. 


80. Model train control 
unit with simulated 
inertia. 

81. Above-hl-power. 

82. No. 81 with 
simulated Inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Mullard. 

88. 6 or 12v with 

dwell angle. 

86. Tachometer and dwell 
angle unit for 
service stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 8 or 12v. 

88. Hi-FIre 6 or 12v. 
(transformer). 

POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 
l2v—-Input. 

92. D.C.-D.C. 70w 
l2v—-input. 

93. D.C.-D.C. lOOw 
12v—Input. 

94. D.C.-D.C. 140w. 
24v—-Input. 

95. O.C-O.C. 22Sw. 

24 V—'Input. 

HIGH FIDEMTY 
AMPLIFIERS 
MONO UNITS 

96. HI-FI 3. 

97. Mullard 3.3. 

98. Mullard S-10. 

99. Mullard 8-10 
transistor. 

100. Transistor 20w. 

101. Translator 60w. 


STEREO UNITS 
Mullard 2-2. 

Mullard (V) 3-3. 
Mullard (t) 8-8. 
Mullard (t) 8-8. 
Mullard (y) 10-10. 
Mullard (t) 10-10. 
Philips Twin 10. 
S.T.C. 10-10. 

Wireless world 
transistor 20-20. 

HI-FI 60-60. 
Playmaster 2-2. 
Playmaster 3 plus 3. 
Playmaster unit 3. 
Playmaster unit 4. 
Playmaster 10 plus 10 
Playmaster 101. 
Playmaster (t) 108. 
Playmaster (t) 113. 
Playmaster (t) 118. 
Playmaster (v) 118. 


102 . 

103. 

104. 

105. 

106. 

107. 

108. 

109. 

110 . 

111 . 

112 , 

113. 

114. 

115. 

116. 

117. 

118. 

119. 

120 . 
121 . 


P.A. UNITS 


122. 10 watt std. 


123. 25 watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. stereo P.A. 

GUITAR UNITS 

128. 10 watt Std. 

129. 28 watt std. 

130. 35 watt std. 

131. SO watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116 

136. Playmaster 60w 117. 

137. Guitar fusx box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

140. Guitar preamp. 

140A. Guitar 50w. Solid 

State P/M 125. 
STEREOGRAMS 

141. Playmaster 105. 

142. Playmaster 108. 

143. Playmaster 107. 

143a Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 
148. Playmaster No. 10. 

146. Playmaster No. 104 

147. Playmaster No. 112 

148. Playmaster No. 120. 

149. Mullard 2v. 

180. Mullard 3v. 

181. Philips Mlniwatt. 

152. Wireless world 
stereo system unit. 
PREAMP UNITS 

153. Transistor-—Mono. 
184. Transistor-Stereo. 

158. Transistor—Silicon, 
mono. 

186. Transistor F.B.T. 
mono. 

187. Transistor dyn. mic. 
mono. 

156. Above-Stereo. 

159. W^master 115 
F.I.T. Stereo. 

160. Playmaster 116 mag. 

161. Sound projector. 

MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

163. 

164. Valve~U ch. 

TUNER UNITS 

165. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 

168. Playmaster No, 122 

169. Playmaster No. 123. 

170. Philips Mlniwatt. 


180. Trans.—Long range. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 11() (S). 

183. Power Unit 110. 

184. Adaptor 110. 

IBS. Playmaster 116 

Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape 
Amp. 

RECEIVERS 

189. Fremodyne 4. 

190. Fremodyne 4 
R.F. Sect only. 

191. Synchrorfyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

198. Explorer VHF Tran¬ 
sistor RX. 

198. Interceptor 5 Seml- 
Comm. RX. 

197. 1967 All-Wave 2 

198. 1967 Ail-Wave 3 

109. 1987 All-Wave 9 

200. 1967 All-Wave 6 

201. 1967 All-Wave 7 

202. Transports 7 

203. Transistor 6 

3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. Interstate 8 

207. Versatile Mantel Set. 

208. All-Wave Transistor 3 

209. A.B.C. 3 

210. 1968 F.B.T. 3 

2lOe. I/C TRF Rx. 

210b. R.F. Preamp. 

210c. "Q“ Multiplier. 


211 . 

212 . 

213. 

214. 
218. 
216. 

217. 

218. 
219. 


TRANSMITTERS 
144 MHZ SOW. 
Linear Final. 

144 MHa 20W. 
144 MHt 78W. 
144 MHt 16W. 
144 MHt S.S.B. 
3 Band A.M. 
Basic 3 Band. 

8 Band. S.S.B. 
1967 S.S.B. 


CONVERTERS 

220. SO MHt. 

22 %. 144. MHt. 

222. 50 and 144 MHt 
Crystal Locked. 

Hi; 1968 Send. 

225. 1966 3 Band. 


226. Basic S/W. 

V.P.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.l 
V.H.F. 

229. Alt transistor. 


F. and 


Phone 63-3596 


E. QL E. pty. ltd. 

232 FLINDERS LANE, MELBOURNE. VICTORIA 3000 


Phone 63-3596 


114 


BLSCTRONIC5 AustraNa, December, 7969 





















K 

Public Address Units — Geiger Counters — Metal Locators — Decade 

K 

1 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 

1 

>p 

Supplied for Projects in Electronics (Aust.), Wireless World, Practical 

m 

mam 

T 

Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 

T 

s 

tronics, etc. 

S 






MAJOR STOCKlSn OF AU GENERAL RADIO &ELEaR0NI( (ONPONENT 
PARTS -- YOU NAME IT -- WE WILL OUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS 

— DIACS — TRIACS — S.C.R’S. — l/C'S. SPEAKERS — MICROPHONES — 
COILS — IFT’S. TRANSFORMERS — INST CASES — METALWORK. PLAYERS 
& CHANGERS — METERS — RELAYS — CONDENSERS — RESISTORS — BEZELS 

— STYL II — CARTRIDGES — RECORDING TAPE — PROBES — INSTRUMENTS 

— POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES — BALUNS 

— TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


PUBUC ADDRESS 
GUITAR AMPLIFIERS 

10. 25. 50 and 100 watt 
units 


a-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.). AprU. 1966. 

1966 31b CRO 

ELECTRONICS (Aust.). May. 1966. 


Playmaster 122 
Program Source. 
Electronics (Aust.), 
August. 1968. 


FOUR-CHANNEL AUDIO MIXKR 
ELECTRONICS (Aust.) Feb., 1966 & 1967 

3-BAND 3-RECEIVER 
ELECTRONICS (Aust.), Nov., 

TRANSISTOR MILLIVOLT 
METER 

Electronics (Aust.), 

May. 1968. 


OPERATE A COLOUR LIGHT SYSTEM FROM 
YOUR AMPLIFIER 


FULL KIT OR INDIVIDUAL PARTS 


3.BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May. 1966. 


LAB QUALITY 
Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.), Sep- 
tember, 1968. 

1966 R/C Bridge 
May* 1966. 


1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER lA 
BLECTRONIC^S (Aust.), Feb.. 1966 

PLAYMASTER 116 aod 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July — 1967 60 watt 
July 1969 — 50 watt 


TIE "lUSKOLOlHr KIT 


Phone 63-3596 


E. D. 6l E 


(SALES) Phone 63-3596 

PTY. LTD. 

232 FLINDERS LANE. MELBOURNE. VICTORIA 3000 
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... the finest high 
at realistic prices! 


fidelity equipment 


The most 
Wmderfui 
Gift of them 
attf 


1 LEAK 70' STEREO 2 LEAK MINI SANDWICH 3 LEAK SANDWICH MK.11 4 LEAK STEREO 30+ 

AMPLIFIER $29800 SPEAKER $85.00 SPEAKER SYSTEM $1 19.00 AMPLIFIER $19800 


The 'Stereo 70' is full of latent 
power - up to 36 watts r.m.s. per 
channel. Distortion is a mere 0.1% 
at 1,000 Hz for all power outputs 
up to 25 watts r.m.s. per channel. 


This superlative small speaker sys¬ 
tem provides almost identical per¬ 
formance as its larger companion 
— with the exception of the 
lowest octave. 


Available in mahogany, teak and 
walnut, this beautifully finished 
enclosure is the still only compact 
speaker system offering substant¬ 
ially linear frequency response. 
Size 26" X 15" x 12". 


The New Stereo 30 Plus combines 
the long proven circuitry of the 
Stereo 30 with a new range of 
Silicon transistors and facilities 
up-dated to meet today's needs:- 


*See and hear LEAK Equipment today at leading Hi-Fi Stores and sound centres. For leaflets and information write to: 



116 


BLeCTRONICS Australia, December, 1969 










































CLASSICAL 

RECORDINGS 


Reviewed by Paul Frolich 


BARTOK: The Six Strinig Quartets. 

The Bartok Quartet of Budapest 
Record Socfety stereo 6306-8 (3 
discs). 

At the time of Bartok’s death in 
1945, there would not have been moro 
than a handful of professional musi¬ 
cians in Australia who had heard 
these six string quartets and, had such 
a set been available then, it is unlikely 
that 50 copies of it covUd have been 
sold to Australian collectors. Since 
then, there has been nothing less than 
a revolution in listening habits; the 
quartet have been performed in public 
on several occasions, by local as well 
as imported ensembles, and to capacity 
audiences. Imported recorded sets of 
the quartets have been sold for years; 
in 1962, the World Record Club issued 
the whole set on three records, played 
by the Vegh Quartet. It is noting 
short of amazing (and very gratifying!) 
that there should be a market for 
another such set for their subscribers 
a mere seven years later. 

My own position is probably not far 
outside the normal listening range of 
keen listeners. In 1945 I had heard two 
of the quartets and had been unable 
to make anything of them. It was not 
until September, 1961, when the Fine 
Arts Quartet from Chicago played the 
whole cycle in Sydney, that I began to 
see the light and I have become in¬ 
creasingly familiar with and attached 
to these works ever since. I am aware 
that the leading performers regard Bar- 
tok’s quartets as probably the most im¬ 
portant works in the repertoire after 
the late Beethoven quartets; I now 
agree that they have quite a lot in 
common with the Beethoven works 
and although there are still many fine 
points that puzzle and elude me, the 
quartets are firm favourites of mine. 

Most of us, brought up on tradition¬ 
al European music, have difficulty in 
listening to works in completely new 
idioms and it is useless trying to assess 
such compositions in terms of the tra¬ 
ditional. The best of Bartok*s music, 
which includes at least five of the 
quartets, remains inaccessible to all 
who are not prepared to listen with 
utter concentration and to cast aside 
all their old notions. Given such an 
attitude, and repeated listening, one 
may ex^ct the beauty and content of 
the music to reveal themselves. 

With increasing familiarity comes 
discrimination. I am no longer quite 
sold on the 1st quartet and find that 
one should not hear it too often. The 
others, particularly the 4th and 6th 
are immensely rewarding and well de¬ 
serving of anyone's very close atten¬ 
tion. If you are fortunate enough to 
be a good score reader, you will bene¬ 
fit even more if you manage to get 


hold of the scores, to follow while 
listening. In any event, you will be¬ 
come aware of much that is easily re¬ 
lated to other music of recent decades, 
to say nothing of the foundation in 
Hungarian folk material which is ever 
present in Bartok's music and of the 
interest invariably created by skilfidly 
written music. 

The ensemble heard on this disc is 
a Hungarian one, working under the 
supervision of Professor Mihaly, one 
of the leading Bartok specialists. Their 
playing is highly polished, technically 
flawless and, to my ear, the equal of 
any other set of the works I have yet 
heard. The string toi^ is clean and 
clear and the recorded sound all one 
could wish for. 

There are fine recordings of these 
works already in existence, played by 
the Ve^h, the Fine Arts, the Hungari¬ 
an. Juilliard and Tatrai Quartet. I 
imagine that, should you already own 
one of these sets, you might hesitate 
about getting it duplicated. I have 
heard most of them, but do not recall 
their performances in sufficient detail 
to make a valid comparison. I can only 
say that this set is absolutely first-rate, 
in every respect and that nobody is 
likely to regret adding it to their collec¬ 
tion of great musical treasures. 

^ ★ 

DVORAK: Symphony No. 7 in D 
minor, op. 70. Israel Philharmonic 
Orchestra, conducted by Zubin 
Mehta. Decca stereo SXL 6381. 
TCHAIKOVSKY: Symphony No. 5 in 
E minor, op. 64. Israel Philhar¬ 
monic Orchestra, conducted by 
Zubin Mehta. Decca stereo 
SXL 6380. 

These two recordings were made in 
London’s Kingsway Hall during the 
final days of the orchestra’s brief tour 
of Britain in May, 1968. The recorded 
sound is among Decca’s best and the 
discs may well be welcomed as a hi-fi 
item and ^ a souvenir of the 
orchestra’s tour. 

Musically, and in performance 
quality, I caimot be equally en¬ 
thusiastic. Mr Mehta is undoubtedly 
one of the most exciting and dynamic 
of living conductors and he manages 
to enthuse his players as few con¬ 
ductors can. UMortunaitely, the 
orchestra is not equal to the stimulus. 
The string sections are decidedly poor 
—the violins are shiill, the celli and 
violas lacking in richness. 

Having heard this orchestra on other 
(Kcasions, I think these discs fail to 
ao it justice. It is probable that, by 
the end of their tour, the players were 
over-tired and simply no longer able to 
give of their best — as happened to 
the English Chamber Orchestra during 
their recent tour of Australia. Allowing 


for these shortcomings, the reading of 
the Dvorak work at any rate is quite 
worth the trouble. Mehta’s interpre¬ 
tation is direct, accurate and un¬ 
affected. The first movement is taken 
rather slowly and, much as I can enjoy 
this p^fformance in some respects, it 
is a long way from displacing the per¬ 
formances by Monteux and Kertesz. 

The Tchaikovsky comes off less well. 
There seems to be an utter absence 
of spontaneity and, however 
meticulous Mehta is in attending to 
details, there is little trace of anything 
personal in all this. The only exception 
is the final movement, which does get 
off the ground and becomes both 
lively and alive. In view of the many 
first-rate recordings of this work al¬ 
ready in existence, I doubt that the 
disc will attract many collectors ex¬ 
cept for the marvellous Decca sound. 

★ ★ ★ 

HAYDN; Overture in D major (1777); 
Concerto for Harpsichord and Or¬ 
chestra in D major. 

J. C. BACH. Harpsichord Concerto in 
A major. George Malcolm harp¬ 
sichord; The A<^emy of St. Mar- 
tin-in-the Fields, directed by 
Neville Marriner. Decca Stereo 
SXL 6385. 

Haydn’s Overture, originally titled 
“Sinfonia,’^ is a slight but utterly 
delightful work which I had not heard 
in this form previously. Haydn fans 
will easily recognise it, however, as one 
of the alternate final movements to the 
symphony No. 53. It is scored for 
strings, oboes, bassoons, horns, drums 
and solo flute — the last two possibly 
having been added by a hand 
not Haydn’s. The work seems to stand 
well enough on its own and is here 
played with great gaiety and verve — 
a sheer joy. 

The D major concerto is that usually 
described as opus 21 and more com¬ 
monly heard on the piano; on that 
instrument, Alfred Brendel gave a 
wonderful account of it in a 1967 re¬ 
cording. More recently, Veron-Lacroix 
and Igor Kipnis have returned to the 
harpsichord version, probably the ori¬ 
ginal one. I recently reviewed 
the C.B.S. recording by Kipnis with 
considerable enthusiasm. 

Comparison of two different issues 
only a few months apart becomes all 
the more interesting when one sees 
that the accompaniment is given by 
the same “director” — I have no doubt 
at all that the “London Strings” heard 
on the C.B.S. disc are Mr Marriner’s 
usual colleagues too! Apart from con¬ 
siderable differences in tempo, there 
are other ways in which Kipnis tends 
to romanticise; while Malcolm, ever the 
purist, does all he can to keep emotion 
out of his performance. The differences 
between the instruments as such are 
not so very great; Kipnis plays one 
built by Rutkowski and Robinette and 
I presume that Mr Malcolm, as usual, 
plays one made by Thomas Goff. 

Interpretation apart — and here my 
own taste leans a little towards 
Malcolm’s purism — the recordings 
differ considerably. Kipnis’ perfor¬ 
mance is gimtly enhanced by the 
continuo, provided by a second haiT)si- 
chord, a Gobel one. By camparison, the 
sound produced by George Malcolm is 
at times a little too discreetly covered 
by the strings. 

It is not easy to come down finally 
for one version or another, Unless you 
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For qualify and value, for world's best Hi-Fi materials 

RKORDED MUSIC SALON IS UNBEATABLE 



UNIT 1: World’s most brilliantly designed turn¬ 
table and pick-up arm, ERA, made in France— 
basic resonance 2 cycles, will track perfectly as low 
as 1/lOth gram (you cannot afford not to have a 
perfect turntable and arm), Armstrong 521 inte¬ 
grated fully transistorised stereo amplifier fre¬ 
quency response from 20-20,000 cycles plus or 
minus 1 db less than distortion on 25-watt 
RMS output measured 1 kilocycle, world-famous 
Empire 888TE diamond magnetic cartridge, fre¬ 
quency re^nse from 6-32,000 cycles, compliance 
25 X 10-6 cm/dyne. Empire model 20(X) loud¬ 
speakers frecjuency response from 30-18,000 cycles, 
power handling, 60-watt. 

Tofid Ptice: $786. 


UNIT 2: Armstrong Model 127 tuner/amplifier 
AM-FM, 2 Goodmans lOin Twincone loud¬ 
speakers, frequency response from 40-18,(XX) 
cycles. 

Plus PE34 turntable and Decca Deram cartridge 
(diamond needle). 

Total Price: $290. 


UNIT 6: Schaub-Lorenz STTVIOI stereotronic 
transistorised amplifier power output 10-watt per 
channel, frequency response from 20-40,000 cycles 
plus or minus 1 dB, 2 Schaub-Lorenz Slim Line 
Hi-Fi speakers complete in cabinets. 

Total Price: $335 

Plus ERA Mk. 3 world’s finest turntable, complete 
with arm, hydraulic-controlled lowering device with 
Empire 888E cartridge, add $180. 


UNIT 7: Armstrong 226 AM-FM tuner amplifier 
10-watt RMS per channel, complete with 2 
Wharfedale lOin RSDD loudspeakers. 

Plus PE 34 turntable complete with 808 cartridge, 
frequency response from 10-30,000 cycles 30 dB 
separation. 

Total Price: $400. 


UNIT 8: Leak Stereo 30 integrated transistorised 
amplifier, 2 Leak Mini Sandwich loudspeakers, 
PE34 Hi-Fi turntable. Empire 808 cartridge. 

Total Price: $410 


UNIT 3: Schaub-Lorenz Model 40(X) integrated 
stereo tuner/amplifier, fully transistorised, most 
beautifully designed stereo unit, power handling 
18-watt per channel, superb sound reproduction 
on the full frequency range from 20-40,000 cycles, 
ERA Mk. 4 beautifully designed turntable and arm 
complete with base. Empire 808 cartridge, 2 Slim- 
Line speaker systems made by Schaub-Lor^u: com¬ 
plete in cabinets. 

Totid Price: $400 


UNIT 4: Schaub-Lorenz Model 3000 stereo 
tuner/amplifier short-wave broadcast FM. Sound 
reproduction: Superb sound reproduction en¬ 
sured by push-pull output stages with a continu- 
ous sine-wave power of 2 x 10 watts. Music power: 
2 X 15 watts. Balance Control. Separate treble and 
base controls. * Suitable for magnetic and ceramic 
cartridges. Plus 2 Jordan Watts loudspeakers, fre¬ 
quency range from 25-20,0(X) cycles. Era Mark IV 
turntable with Empire 808 cartridge. 

Total Price: $400 


UNIT 5: Armstrong 227 integrated stereo tuner 
amplifier AiM-FM 10 watts RMS per channel. 
Frequency response from 30-20,000 cycles plus or 
minus - IdB less than i% distortion measured at 
8-watt RMS. Plus 2 Goodman’s Twinexiette loud¬ 
speakers. 

Total Price: $220 

Plus a Dual 1210 turntable complete with Decca 
Deram cartridge total price. 


UNIT 9: Schaub-Lorenz Cassette Player, Arm¬ 
strong 521 integrated stereo amplifier, 25 RMS 
per channel, plus two Harman Kardon HK50 
loudspeakers omnidirectional, frequency range from 
30-20,000 Hz. 

Tol^ Price: $500 

Cost of the amplifier is $240. Cost of the cassette 
player is $70. 


UNIT 10: Nord Mende 8001 professional tape 
recorder. The “no compromise’’ three-motor tape 
recorder makes an ideal component for the Nord 
Mende audio system. Simplicity of operation 
ensured by colour coded light indicators to show 
the track which is switched to record or playback 
at any given time; separate equalising pre-amplifier 
for recording and playback; built-in monitoring 
amplifiers and speakers (2x3 Watt output). Plus 
ERA Mk. IV turntable complete with suitable cart¬ 
ridge. Retail price, $700. 

Our Special Pre-Christmas Price: $600 


UNIT 11: Kenwood TK 250 solid state stereo 
amplifier complete with Dual 1210 turntable. 
Total Price: $210 

Plus 2 Jordan Watts loudspeakers, add $100. 


UNIT 12: ERA Mark III turntable complete with 
Empire 888VE diamond magnetic cartridge fre¬ 
quency response from 6-35,000 cycles, high-quality 
turntable. 

Total Price: $208. 


RECORDED MUSIC SALON MEUOURNE 3000. 

C PINCZEWSKI TKUt FIDELITY Telephone 63-6257 
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Elisabeth Schwarzkopf sings Lieder 


mtiiiiiuiiiiinittiiiiiiMiiiiiMuiiuiiiii 


are definitely in favour of bearing this 
work played on the piano, both these 
interpretations, in their various ways, 
are bound to give pleasure. 

It will be the contents of the second 
side which must help one*s decision. 
Kipnis gave us a marvellous version of 
Mozart’s concerto K. 271; as nobody 
else has recorded this work on 
the harpsichord, those w1k> prefer this 
to the usual piano sound will clearly 
buy the Kipnis disc. 

On the Decca disc, the concerto of 
J. C. Bach is an even rarer bonus; 
since his enormous output included no 
less than 37 concerti for “clavier,** it 
is not surprising that the one played 
here makes its first appearance on disc, 
as far as I can ascertain. There are 
considerable doubts about the work*s 
authenticity and while there are sections 
in it which might well have been 
written by the gallant Johann Christian 
in his younger days, there are about as 
many which point to the less polite 
methods of his elder brother, Caii 
Philipp Emmanuel. 

What matters, in any event, is that 
this is a delightful work, played with 
great skill and beauty of tone by Mr 
Malcolm. Throughout the two sides of 
the disc, the orchestra is as good as, 
apparentily, only this ensemble oan 
reliably be; and the quality of the 
Decca sound is truly excellent, with 
bright stereo and very clear instru¬ 
mental texture. 

★ A 

DEBUSSY: La Mer; Nocturaes 

(Nuages; Fetes; Sirenes). L’Orche- 
stre de Paris, conducted by Sir 
John BarbirolB. H.M.V. stereo 
OASD 2442. 

Graced by a jacket with a superb 
Monet sea-scape reproduction, this is 
quite an interesting disc. The fact of 
Sir John’s return to conduct in France 
after an absence of many years stirred 
many Francophiles to enthusiasm. Of 
equal interest is the fact that this 
orchestra, especially formed in 1967, 
is being groomed as a true prestige 
ensemble Since first-rate orchestras 
have always been extremely rare in 
France, one will follow their progress 
with a sympathetic ear. 

This is certainly not one of the most 
exciting recordings of these works, but 
it is a thoroughly sound one, without 
any excesses. If La Mer is duller than 
necessary (certainly by comparison 
with such a wonderful reading as was 
Szell’s), there is a distinctive French 
flavour to be heard in it, at any rate. 

Whilst this orchestra is not, at pres¬ 
ent, one of the world’s great ones, its 
members certainly have the key to the 
correct sound for Debussy. The per¬ 
formances, which arc thoroughly con¬ 
structed, are gloriously measured ones, 
made the more impressive by the 
French studio’s grandly resonant 
characteristic, which is utterly at vari¬ 
ance with the surgically clejm English 
sound we are so used to. It is a sound 
which, in the event, suits the music 
very well. As far as the orchestra is 
concerned, every section of it plays 
exceedingly well. 

The first two movements of La Mer 
are taken at a considerably slower 
pace than is now customary, but the 
final one is exactly as “anime et 
tumultueux’’ as the composer pre¬ 
scribed. The only blemish (and not 
everyone will agree that it is a blemish) 


THE ELISABETH SCHWARZKOPF 
SONG BOOK, Vdlume 2. Songs 
by Sdhobeit, Mozart, Scbumaim, 
Mahler, Wolf, Strauss, Moussorg- 
sky and Tebatkovsky; with 
Geoffrey Parsons, piano. H31V. 
stereo OASD 2402. 

On December 9, Elisabeth Schwarz¬ 
kopf will be 54 years old and it 
seems fitting that her spectacular career 
as one of the greatest sopranos of our 
day should come under detailed 
scrutiny. In the long course of her 
public life, two characteristics seem to 
stand out: durability and versatility. 
The former was demonstrated during 
her 1967 tour f<Mr the A.B.C. Although 
her voice had begun to darken a little 
it was still pure gold, she continued to 
move with the grace of a young queen, 
and her musicianship and artistry had 
merely deepened smee her previous 
tour in 1949. 

Miss Schwarzkopf’s versatility is best 
studied in a record catalogue. In a vast 
range of dramatic, lyric and epic music, 
she was always assured, sensitive 
and musically immaculate. Ordinary 
versatility apart, it is as an interpretw* 
of great songs that she probably made 
her greatest contribution to our experi¬ 
ence as listeners and it is in songs, 
particularly in German lieder, that a 
singer’s greatest versatility is needed. 


In the items on this disc. Miss 
Schwarzkopf moves effortlessly through 
the whole gambit of human emotions, 
proving once again a superb singer and 
actress. 

In a collection such as this one, 
favourites are bound to be a wholly 
personal matter. On first hearing, it was 
the three Mahler songs that gripped me 
most powerfully and seemed to demon¬ 
strate the singer’s histrionic ability 
most convincingly. The next time, it 
was in the Wolf songs where she moved 
me most by her expressive range. 

I am convinced that there is not 
any one song on this disc that wll 
not, at some time, take one’s fancy, 
and it is safe to predict that, however 
much different interpretations of these 
songs may impeal to an audience. Miss 
Schwarzkopfs will be among the cho¬ 
sen few “definitive’’ versions of almost 
any piece she has ever undertaken. 

Geoffrey Parson’s accompaniments, 
a true partnership as distinct from a 
discreet one, are of a standard worthy 
of the great artist he was chosen to 
accompany; the mere fact of his be¬ 
ing so chosen seems, to me, adequate 
proof of his own musicianship. The 
Recorded sound, also, is all anyone 
could wish for and 1 have no hesitation 
in recommending this disc most warmly 
to all lovers of fSie singing. 


is Sir John’s audible singing with the 
orchestra; 

The Nocturnes, a less exacting piece, 
is also rather on the slow side but, 
despite the unfavourable acoustics, 
every sound emerges crystal clear. 
Whatever one’s reservations about the 
lack of excitement, the performances 
do full justice to Debussy and are 
quite a triumph for Barbirolli. 

★ ★ ★ 

TCHAKOVSKY: Piano Concerto No. 
1 in B flat minor, op. 23 Marina 
Mdivani, piano; Colonne Concerts 
Society Ofohestra; conductor Pierre 
Dervaux^ 

RIMSKY KORSAKOV: Caprkcio 
Espagnol, 

BORODIN: In the Steppes of Central 
Asia. Pbilhamionia Ordiestra; 
conductor Andre Cluytens. ILM.y. 
Concert Classics stereo SOELP 
9481. 

Much as bargain-priced records are 
appreciated by collectors who find them 
selves overwhelmed by the range of 
available music, some of them are not 
genuine blessings. Of late, a number of 
first issues have appeared on bargain- 
labels and it is beginning to be clear 
that one should be very cautious about 
any items which are not reputable and 
genuine re-issues. 

I know nothing of Miss Mdivani, a 
Georgian (U.S.S.R.) pianist in her early 
thirties other than there have been one 
or two earlier recordings by her, which 
I have not heard, and that she has won 
some intematicoia] competitions. On the 
evidence of this recording, she is a 
pianist who may repay watching, but 
she is not, at this stage, in the top 
rank. There isn’t anything wrong with 
Miss Mdivani’s playing; she plays this 
popular concerto probably just as capab¬ 
ly as any other aspiring virtuoso, but it 
is just as certain that she has nothing 


personal or in any way new to say 
about the work. She seems to have 
some difficulty with the prestissimo in 
the slow movement which, instead of 
flowing without obstruction, sounds a 
little laboured. The other drawback is 
the sound; though certainly not bad, it 
is not the best by current standaids. 
For interpretation, and recording, this is 
not a preferred version of this concerto. 

The works on the other side are 
genuine re-issues of Cluytens’ 1960 re¬ 
cording and, despite the age of the 
recordmg, the sound is considerably 
brighter in these works. The Phil- 
harmonia was head-and-^oulders 
above most European orchestras at the 
time and I am glad to be reminded of 
this fact. Mr Cluytens directs the Rus¬ 
sian music with a lively touch and 
although there must be several better 
versions of both pieces by now, I 
would happily settle for this recording. 
★ ★ 

WEBER: Concerto No. 1 in F minor, 
op. 73; Concertino In E flat, op. 
26. 

ROSSINI: Introduction and Varia¬ 
tions. Gervase de Peyer, clarinet: 
New PfaiUmrmonia Orchestra; 
conductor Rafael Fruhbeck de 
Burgos. H.M.V. stereo OASD 
2455. 

Weber wrote a great deal of music 
for solo winds — instruments which 
produce distinctive and very versatile 
sounds; of them all, the clarinet was 
clearly his favourite. Two concerti, a 
concertino, a quintet and a duo con- 
certante are among works of his featur¬ 
ing the clarinet. The second clarinet 
concerto, possibly the finest of these 
pieces, was last recorded by de Peyer 
m 1961 and is not, as far as I know, 
currently available on disc! 

The 1st clarinet concerto, which 
exists in two different versions, has 
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X TANNOY X 


THS FIRST NAMF 
IN SOUND FOR 
OYFR 40 YEARS 


40 years of accumulated wealth of research and manu¬ 
facturing experience make the TANNOY Gold Monitor 
unequalled for incorporation in domestic systems or for 
studio monitoring in order to ensure original programme 
material which is above reproach 

The Monitor Gold accommodates two entirely separate 
driver units on one frame. The Bass driver is the ultirnate 
in cone design and termination, giving firm, distortion 
free bass at high or low levels. Treble is handled by a horn 
Joaded unit providing consistency of high frequency re¬ 
sponse and delicacy of reproduction unequalled by other 
systems. 

The Tonnoy Monitor Gold comes in either 12'' or 1 5" ver¬ 
sions. Power handling capacity is 30 watts or 50 watts 
respectively. You are cordially invited to hear the out¬ 
standing sound of Tonnoy at your showrooms. 


NEW 


Dual 


1219 TURNTABLE 


With the Duol 1219, Duel has surpassed even hitherto 
unmatched performance of 1019 and established yet 
another level of professional quality. 

Check these features 

^ Extended length tone arm with gimbal suspension. 

^ Separate anti-skating control for conical or eliptical 
stylii. 

Mode selector for maintaining correct vertical track¬ 
ing angle in either single play or changer mode. 

^ Non-magnetic ]2" platter 


^ Pitch control, 6% range, equivalent to a semitone. 

Arrow are very proud to be one of the first to receive the 
new Dual 1219 turntable and look forward to demonstrat¬ 
ing this magnificent example of high class equipment to 
you in the very near future. 

Write or call for full details and your "Arrow quote." 




NOW AT 


342 Kent St 
^SYDNEY 


29-673 7 


Opposite 2UW between KING & MARKCT Sts. 
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fared rather better. The version used 
here by de Peyer, edited and with a 
cadenza by Baermann for whom 
Weber wrote the piece, is also on a 
DGG disc; the original version may 
be had on Turnabout, played by 
Glazer. Clarinet experts may find some 
aspects of de Peyer’s playing irritating 
in the excessive attention to detail and 
somewhat self-conscious indulgence 
of subtleties; to my ear, these all seem 
perfectly justified and I cannot find 
fault with the soloist’s high degree of 
sensitivity. In any event, his beautiful 
playing is wholly in accord with the 
interpretation chosen by the conductor. 

If there is any shortcoming in de 
Peyer’s playing it is in the Concertino, 
not in the concerto. Here, his tone 
tends to be hard and his tempi are just 
a little too fast. The Rossini work, 
a delightful bit of frivolity, is quite 
brilliantly played, in a performance 
that is far better than the music itsdf. 

I put this disc well ahead of both 
the DGG and the Turnabout, if for 
no o^er reason than because of the 
beautifully balanced HMV recording, 
which really does Weber’s fine scoring 
justice. In addition, the playing by the 
Philharmonia is exceptionally tasteful 
and the conductor’s contribution far 
from negligible. 

★ W ★ 

BASSOON AND TOUMPET CON- 
CERTOS. — Vivaldi: Bassoon 
Concerto in A minor, P. 70; 
Weber: Bassoon Concerto in F 
major, op. 75; Hummel: Trumpet 
Concerto in E flat; Leopold 
Mozart: Trumpet Concerto in D. 
major. Henri Helaerts, bassoon; 
Michel Cuvit, trumpet; L’Orchestre 
de la Suisse Romande; conductor 
Ernest Ansermet, Decca stereo 
SXL 6375. 

Issued in the U.K. Just before 
Ansermet’s death early this year^ this - 
is a rather curious record, an almost 
total failure in some respects, yet a 
great success in at least one unexpec¬ 
ted way. The two bassoon concert! 
are no winners; musically, both the 
Vivaldi and the Weber work have 
quite a lot to offer and il would be 
nice to have a really good perform¬ 
ance of Weber’s concerto since this 
composer had an appreciation of the 
bassoon’s potential beyond mere 
buffoonery. 

Although the recorded sound is 
pretty good, Ansermet’s direction was 
most unstylish in the Vivaldi in which 
the orchestral forces used sound 
grossly excessive; in the Weber, the 
orchestral phrasing lacks precision. In 
both works, regrettably, the soloist’s 
playing is unimaginative and humour¬ 
less; much as one might admire his 
technical proficiency, Mr Helaerts 
does little for the music. Unfortun¬ 
ately, there is no first-rate recording 
of the Weber concerto on the market 
and one can but hope that a really 
fine bassoonist (such as Sydney’s John 
Cran) will one day be engaged to 
record this work, which is potentially 
delightful. 

The trumpet side, despite rather 
variable stereo balance, is far better. 
Leopard Mozart’s two-movement work 
is so completely negligible that neith¬ 
er the excellence of the performance 
nor any other aspect matters much. 
The Hummel concerto, on the other 
hand, really is a major event and 
likely to wm this neglected composer 
many new friends and adherents. 
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Hummel has, generally, been over¬ 
shadowed by ins great contemporar¬ 
ies—his teachers iMozart, Haydn and 
Albrechtsberger, his fellow-student 
Beethoven, his own pupils Czerny and 
Thalberg—and it takes works such as 
this concerto to prove that his talents 
were not limited to the piano and 
that his instrumental knowledge was 
indeed wide. 

The Hummel concerto is beyond 
doubt one of the most attractive 
pieces for the trumpet; it is in three 
movements, including a lovely An¬ 
dante of dreaming beauty, not at all 
the mind of effect one expects from 
this brash instrument. Mr Cuvit’s 
playing is not perhaps absolutely 
ideal, but it certainly does the music 
and the composer far greater justice 
than I had expected. 

★ ★ ★ 

SHOSTAKOVICH: Symphonv No. 5, 
op. 47. L’Orchestre de la Suisse 
Romande, conducted by Istvan Ker- 
tesz. Decca Ace of Diamonds stereo 
SDD 179. 

This is a re-issue of a very suc¬ 
cessful 1963 release. Shostakovich’s 
5th has remained one of the com¬ 
poser’s most popular works even if but 
few of us can appreciate its alleged 
political, ideologic^ and sociological 
implications. It succeeds, first and fore¬ 
most, as music. 

The synxphony is quite a difficult 
work technically and such as to test the 
competence of any orchestra. Follow¬ 
ing a conventional four-movement 
design, it is scored for quite enormous 
forces, including a piano. Its “content” 
apart, the music is strongly characteri- 
sfic of Shostakovich and certainly 
among his best works for orchestra. 

Mr Kertesz’ interpretation of the 
score is sound, attentive to detail and 
faithful in every respect. I felt that he 
rather rushed the scherzo and tlmt 
his approach, in general, lacked lyric¬ 
ism; it is quite possible, however, that 
these apparent shortcomings are the 
orchestra's rather than the conductor’s. 
In recent years, we have had ample 
evidence of Kertesz’ lyricism in 
Dvorak and other works of a similar 
nature. 

In any event, this performance is a 
sound and workmanlike one and it 
is not in any way inferior to other 
versions known to me. As a per¬ 
formance, it seemed wholly adequate 
in 1963 and it still does so today. 
The recording quality seemed quite 
xmcommonly sumptuous in 1963; nowa- 
daiys we are used to such rich sound. 
The record, despite its age, remains a 
very good one — on this label, it is 
indeed quite a splendid bargain. 
if if if 

CHERUBINI: Medea. Gwyneth 

Jones, Pilar Lorengar, Bruno 
Prevedi, Fiorenza Cossotto, Gio¬ 
vanni Foiani, Justinio Diaz, Giu- 
liana Tavolaccini, Dora Cairal; 
chorus and osv(^estra of the 
Accademla di Sta Cecilia, Rome; 
conductor Lamberto Gardelli. 
Decca stereo SET 376-8 <3 discs, 
boxed with booklet and bilingual 
libretto). 

Although Cherubini did write an 
opera called “Medee,” this is not it. 
The opera referred to was presented 
in Paris in 1797; it was a three-act 
French opera-comique with a French 
libretto and consisted of a series of 
static sung numbers, interspersed with 


much spoken dialogue. As far as I 
have b^n able to ascertain, this 
Cherubini work was not again per¬ 
formed until a very recent, experi¬ 
mental, revival. The opera we get to 
hear on this Decca set owed merely 
the title and a few of the major sung 
numbers to Cherubini; everything else 
comes fromi the highly competent pen 
of one Franz Lachner and was especi¬ 
ally written for a performance in 1855. 

Lachner was a thorough craftsman, 
who really understood his metier; he 
tightened up the libretto (the Italian 
text used on this set is a translation 
of his German libretto) and improved 
matters by introducing any amount of 
dramatic action and music to replace 
the original spoken play. Lachner was 
uncommonly skilful, genuinely inven¬ 
tive and by no means a poor com¬ 
poser, It is as well to keep in mind, 
all the same, that what we get to hear 
is basically mid-nineteenth century 
German opera, not a French or Ital¬ 
ian work of the eighteenth century. 
It makes one shudder to think what 
Lachner, using the same methods, 
might have done to Mozarfs “Magic 
Flute” which also contains much 
spoken dialogue! 

Once we become reconciled to cer¬ 
tain stylish improbabilities, inherent 
in the work’s history and provenance, 
it becomes thoroughly enjoyable and 
excellent fun. Miss Jones is not, I 
think, doing her talents proper justice 
in the role of Medea, which is more 
spectacular than musically rewarding. 
She sings very well indeed, but might 
well have left this particular chore— 
the bringing to light of unknown 
operas —* to Miss Sutherland, the 
specialist. 

The singing by everyone else is 
simply excellent, Miss Lorengar, as 
usual, sounds >ust a trifle harsh, 
owing to a Spanish quality in hw 
voice which is unsuited to polite 
opera; Prevedi, as Jason, gives the 
most convincing account of the sung 
parts; and the orchestra’s playing is 
quite excellent. Mr Gardelli is a cir¬ 
cumspect and hard-driving conductor 
and manages to get first-rate results 
from everyone involved in the work. 
Special praise must be given to the 
recording team who have, once again, 
produced a Decca set of outstanding 
merit. Q 


BUY RIGHT. .. FROM ENCEL 


MICRO 

CARTRIDGES 

SC-3030 LOW COST CERAMIC 
CARTRIDGE 


This popular ceramic cartridge 
- 15.000 H 


- has a fre- 

Quency response of 20.15,000 Hz. an output 
of mV at 1 kHz. T,54 cm.sec.. tracking 
angle Is 15 degrees and is a standard Uln 
mounting to suit latest model 


loara lain 

$ 6 .^ 


__ ___ model 

P.U. arms, includes a diamond 
stylus. Price Cine. Sales Tax) . . 

2t00/S LOW COST MOVING MAGNET 
STEREO CARTRIDGE 

frequency response of 10-28.000 Hz plus 
minus f db and a tracking angle of 15 
deg. Tracking pressure recommended Is 
grams; channel separation is 30 dB 
V J ^Sounds three times as expensivel 

‘ffer $14.50 

VF-3M)0. MOST POPULAR STEREO 
CARTRIDGE 

With • frequency response of 20-28.000 Hz. 

»ep»«'atlon of 28 dB. the Micro 
^ *®'^*** cartridges have already 
established new performance standards for 
lower priced .magnetic cartridges. Two 
avallabfii. the VF-3l00yE with 
elliptical diamond stylus and the VF-3100/S 

EXTRACTS ROM REVIEW 

In '‘Electronics Australia." Page 199. 

VF-3100/E cartridge: "frequencv response 
checked.^out at plus or minus 2dB from 30 
id eS ‘ ‘ * performance 




MICRO DUST PICKUPS-$3.50 

An effective automatic record 
cleaner which removes dust as JTA 

the record plays. An Ideal gift. 33-311 
$3.50 Inc. sales tax. iFse.sPv 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Vic. 3121. Tel. 42 3762. 
Sydney Store: Ground Floor, 2SM Building, 
257 Clarence Street, Sydney, N.S.W. 2000. 

Tel. 29 4563, 29 4564. 

H Wholesalers f/h Trade-ins accepted ■ Terms 

Australia's Greatest Hi-Fi Centre 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges, 
covering all the main typei needed today, each 
fitted with Diamond Stylus at no extra cost. 


GP91-t MONO CRYSTAL Stereo Compatible .. $5.95 
GP9I-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$5.95 

GP92 MONO CERAMIC Stereo Compatible .. $6.55 

GP93 STEREO CRYSTAL. $7.55 

GP94-1 STEREO CERAMIC.$7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFIERS.$8.95 



fitted with 

OIAMONO 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 

AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney. N.SW. Phone 731227 
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With a BSR X3M 



‘compatible’ cartridge, 
almost any mono 
record playing 
equipment can take 
stereo records 
(without damaging 
them) 
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Why compatible cartridges? 

An increasing number of record companies 
are now making stereo LP records only. 

Until now these records could not be played 
on a mono player without distortion and 
damage to the records. 

When playing stereo records the stylus tip 
moves vertically and horizontally following 
groove contours. Mono records have grooves 
which only move the stylus horizontally so old 
mono cartridges will not allow vertical move¬ 
ment of the stylus. Playing stereo records 
with old mono cartridges will damage the ver¬ 
tical component of the groove irrevocably. 
The X3M ‘compatible* cartridge, designed 
and perfected by BSR, is the answer to this 
problem. For a small outlay it allows you to 
play both stereo and mono records without 
harming either. Retail price, $6.00. 


TECHNICAL DATA X3M 

Output: 350 mV ± 2 dB 
1 KHz test record Decca 
LXT 5346 at 1.2 cm/s 

Frequency Response: See typical curves above 
Dynamic Compliance: 

Horizontal 3.0 x 10"* cm/dyne (±20%) 
Vertical 1.0 x 10-* cm/dyne (±20%) 

Equivalent Capacity; 800 pF 
Nominal 

Recommended Loading: 2 M. ohm 100 pF 

Stylus Pressure: 4-6 grammes 
depending on pick-up arm 

Measuring Temperature; 20® C 68® F 
Colour: Beige 



BSR (A/ASIA) FTY. LTD. 

SOUTHERN SECTION INDUSTRIAL ESTATE 
ST. MARY'S, N.S.W. 

PHONE: 623-0375, 623-0376 
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Model 500 with ceramic cartridge ... $103 
Model 500 with 800H Magnetic cartridge ... $114 
Model 600 with CI/ST4 cartridge ... $114 
Model 600 with 800H Magnetic cartridge ... $125 


The only triple tested 
total turntables. BSR McDonald. 


Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest in the 


Industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 


induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

• Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 

• Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

• Tone arm is jam-proof even if it is 
held during the cycling operation. 

• Clip-In cartridge holder, provides 
universal mounting and quick 
change. (Optional). 


BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 


Wholesale Distributors Goldring Engineering (A'Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29*5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34*5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2*3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51*5117 B3R-PI04 



Features such as 

• Dynamic anti-skate control applies 
continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 


ffl 

a 



VERNIER 

MICROMETER 

DYNAMIC 

ADJUSTABLE 

STYLUS PRESSURE 

ANTI-SKATE 

COUNTERWEIGHT 

ADJUSTER 

CONTROL 


CUEING AND PAUSE CONTROL 


I 

AUTOMATIC 

A 

TONE ARM LOCK 

^ CARTRIDGE HEAD 
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there are i5 tracks on the album: Little 
Drummer Boy—Christmas Is A’Comin’ 
—I Wonder As I Wander—^While Shep¬ 
herds Watched—Lullaby For The In¬ 
fant Jesus—Holly And Ivy—^Deck The 
Halls — Carol Medley — Pat-A-Pan — 
Mary’s Boy Child — Tell It On The 
Mountain—Prince Of Peace—^Angels 
We Have Heard On High — Carol 


We Wish You A Merry 
sound, good value. 


By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 


Devotional and Christmas 


NAT COLE SINGS SPIRITUALS. 
With the Choir of The First 
Church of Deliverance. Stereo, 
World Record Cluh WJI.C. S/ 
4550. 

Interest: Hymns, “driving” spiri¬ 
tuals. 

Performance: Polished. 

Quality: Virtually flawless. 

Stereo: Excellent. 

I remember listening to this album 
some years ago on the Capitol label 
under the title “Nat King Cole Sings 
Hymns & Spirituals.” While having to 
concede its excellent quality, musically, 
I had some reservation about its clas¬ 
sification as a devotional record. 

Having listened to a lot of devo¬ 
tional records since then—^formal, re¬ 
vival, adolescent. Negro—I have fewer 
such reservations. If you have an ear 
for the driving rhyflim usual with 
some of the numbers featured, I think 
you’ll enjoy it: Every Time I Feel The 
Spirit—I Want To Be Ready—Sweet 
Hour Of Prayer—Ain’t Gonna Study 
War No More—I Found The Answer 
—Standin’ In The Need Of Prayer— 
Oh, Mary, Don’t You Weep — Go 
Down, Moses — Nobody Knows The 
Trouble I’ve Seen—^In The Sweet By 
And By — I Couldn’t Hear Nobody 
Pray—Steal Away. 

Nat King Cole’s diction and voice 
control are outstanding, the choir is 
excellent and the organ/rhythm accom¬ 
paniment is first rate. So also is the 
technical quality. As I said, if you 
like the style of music, I think you’ll 
enjoy it. (W.N.W.) 

★ ★ ★ 

THE COUNTRY-GOSPEL STYLE of 
Joel and LaBreeska Hemphill. 
Stereo. Word CAS.9634.LP. 
(Sacred Productions Aust, 181 
Clarence St, Sydney, and other 
capitals). 

Interest: As per title. 

Performance: Good in its class. 
Quality: Good. 

Stereo: Normal. 

Country style music is something that 
individuals seem positively to like or 
dislike, and this is as true of country- 
style Gospel as it is of secular songs. 
And I must confess that, if I had to 
stand and be counted, it would be 
with the “Don’t Like” group. 

However, that is not to say that the 
Hemphills are anything but talented. 
They maintain true country-style 
harmony, backed with percussion, 
piano, organ and guitars. It comes as 
no surprise to find a smaU note on the 
sleeve indicating that, label not with¬ 
standing, the album was recorded at 


the Nashville studios of RCA. 

The titles: He Filled A Longing — 
Point Of No Return — Crying In The 
Garden — I Wouldn’t Take Nothing 
For My Journey — Life Evermore — 
Not In A Million Years — A 
Mansion Just For Me — The Eyes Of 
Jesus —^The Way Is Made — Led Out 
Of Bondage — It Might As Well Be 
Me — There’s Been A Lot Of Changes. 

Fine for C. & W. enthusiasts. 
(W.N.W.) 

★ ★ ★ 

THE LITTLE DRUMMER BOY. The 
Jack Halloran Singers. Stereo, 
Universal Record Chib U-794. 
Interest: Gentle Christmas har¬ 
mony. 

Performance: Pleasant, capable. 
Quality: Excellent. 

Stereo: Normal. 

Perhaps it was because this was the 
first of the current Christmas releases 
that I listened to this year, but it 
seemed very well to catch the Christ¬ 
mas spirit—a season of jollity and yet 
one wiith strong devotional connota¬ 
tions. 

The Jack Halloran Singers are not a 
particularly large group and they sing 
largely without accompaniment but 
their harmony is excellent. Altogether 


Medley 
Christmas. 

Pleasant 
(W.N.W.) 

★ ★ ★ 

LOVE CAME DOWN AT CHRIST¬ 
MAS. Frank Boggs with Paul 
Mickelson directing the Concert 
Orchestra of London and the Paul 
Mickelson Choir. Stereo, Word, 
W-3140-LP. (From Sacred Pro¬ 
ductions Aust, 181 Clarence St, 
Sydney.) 

Interest: Christmas music with a 
diflference. 

Performance: Notable. 

Quality: Clean, well balanced. 
Stereo: Normal. 

Paul Mickelson’s capabilities as an 
arranger and conductor of sacred music 
are forcibly demonstrated in this new 
album of Christmas music. While 
the titles have a familiar ring most of 
them are, in fact, outside the usual 
run of simpler and over-worked carols. 
Beautifully and tunefully arranged, 
they are extremely well presented by 
the Concert Orchestra of London and 
by Frank Bog^ a dedicated artist with 
a fine bass-baritone voice. 

A King Is Bom (medley) — O Come, 
O Come, Emmanuel — Oince In Royal 
David’s City — I Heart The Bells On 
Christmas Day — Jesus, Jesus, Rest 
Your Head — The Birthday Of A King 

— Love Came Down At Christmas — 
O Holy Night — What Child Is This? 

— While Shepherds Watched Their 
Flocks By Night — Sweet Little Jesus 
Boy—Medley Of Carols. 

I doubt that you’ll buy a better 
Christmas album Aan this, or one that 
commends itself better for all-the-year- 
round listening. (W.N.W.) 


Instrumental, Vocal and Humour .. 


BERNSTEIN’S GREATEST HIIS, 
Vol. 2. The New York PUlhar- 
monic Orchestra, conducted by 
Leonard Bernstein. CJ8JS. stereo 
SBR 235326. 

Interest: Familiar classics. 
Performance: World class. 

Quality: Excellent. 

Stereo: Normal. 

Here is another attractive program 
of popular classics, and while it hardly 
merits the accolade “Greatest Hits” it 
is certainly one which will appeal to a 
great many people: Russian Sailor’s 
Dance (Gliere) — Procession of the 
Sardars (Ippolitov-Ivanov) — Excerpt 
from “Polovtsian Dances” (Borodin)-— 
The Moldau (Smetana)—Trepak from 
“The Nutcracker” (Tchaikowsky) — 
Can-Can from “Orpheus in the Under¬ 
world” (Offenbach) — Miller’s Dance 
from “The Three Cornered Hat” 
(Falla)—Ride of the Valkyries (Wago¬ 
ner)—Danse Macabre (Saint Saens)-— 
Somewhere from “West Side Story” 
(Bernstein) — Finale from “William 
Tell” Overture (Rossini). 

This varied program provides plenty 
of opportunities for the polished New 


Yorkers to show their* paces — the 
strings shine particularly in the “Water 
Nymphs” section of “The Moldau” 
where a light shimmering string tone 
is essential—and I have no hesitation 
in awarding this disc high marks on 
all counts. However, I would like to 
point out that the list of titles could 
mislead an intending purchaser. This 
list says “Polovtsian Dances” and one 
would be entitled to expect the work 
to be played in full, whereas only two 
sections are include. (H.A.T.) 

★ ★ ★ 

TCHAIKOWSKY’S GREATEST 
HITS. The New York Philhar- 
monic/Bemstein and The Phila- 
detphla Orchestra / Ormandv. 
C.BJ8. Stereo SBR 235325. 

Interest: Popular classics. 
Performance: Good standard. 
Quality: Satisfactory. 

Stereo: Normal. 

I wonder what Tchaikowsky would 
have thought of the collection of bits 
and pieces presented here being called 
his “greatest hits.” Somehow, I do not 
think he would have approved. Let’s 
face it, this is simply a collection of 
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pleasing tunes presented by a couple 
of very fine orchestras. The Phila¬ 
delphia Orchestra under Ormandy 
plays the following: Andante Cantabile 
from Symphony No. 5—^Waltz from 
Serenade for Strings. The New York 
Philharmonic and Bernstein tackle 
Trepak and Waltz of the Flowers from 
“The Nutcracker” — 1812 Overture. 
Not by any means a generous program 
for what is virtually a sampler, with all 
pieces lifted from existing recordings. 
However, if you are a Tchaikowsky 
fan, and you think this selection is 
worth $5.75, I can say that the per¬ 
formances are up to standard (although 
I have heard better performances of 
the “1812”) and the technical side of 
the disc is entirely satisfactory. (HA.T,) 
★ ★ ★ 

THE COUNT OF LUXEMBOURG. 
Franz Lehar. Lyrics by Adrian 
Ross and BasU Hood, lime Bron- 
falUy Neville lason, The lolm Mc¬ 
Carthy Singers. Direction Vllem 
Taiisky. Stereo, Columbia TWO- 
246 

Interest: Highlights from operetta. 
Performance: Vital, 

Quality: Modem sound. 

Stereo: Used to advantage. 

The background to the operetta and 
the story theme are given in the detail¬ 
ed jacket notes. Working under duress, 
Lehar was most apprehensive that any 
operetta, which invited any compari- 
son with the very successful “The 
Merry Widow,” could only be a dismal 
anti-climax. On the contrary, “Luxem¬ 
bourg” was an immediate success and 
has remained popular ever since. 

The higWights presented here in¬ 
clude: Overture—^Bohemia — Pierrette 
and Pierot—^The Count Of Luxembourg 
—^Love Goodbye — Cousins Of The 
Czar—^Finale, Act One—Hail Angele, 
Our Nightingale—^Love Breaks Every 
Bond—^Are You Going To Dance. 

Lead soloist June Bronhill gives a 
fine performance, ably supported by 
Neville Jason, and orchestra and 
chorus under Vilem Tausky. The 
quality is good, with excellent stereo 
definition. (W.N.W.) 

★ ★ ★ 

POMP AND CIRCUMSTANCE, The 
Hollywood Bowl Symphony Orch¬ 
estra conducted by Alfred New¬ 
man; The Capitol Symphony Ordi- 
estra conducted by Felix Slatldn, 
Earl Bernard Murray, Carmen 
Dragon. World Record Oid>, 
stereo S/4576. 

Interest: Stirring marches. 
Performance: Satisfactory. 

(Juality: Good. 

Stereo: Normal. 

Those who like their marches to be 
of the type intended for the opera staire 
or the concert hall will find this disc 
to their taste. The first item, “Stars 
and Stripes Forever.” is a genuine mili¬ 
tary march by Sousa, Next is “La 
Marsellaise,” the French National 
Anthem, and a stirring piece of music. 
From here on. the selection belongs 
exclusively to the repertoire of the 
concert hall or the stage: Procession of 
the Sardars, and Entry of the Boyards 
(Ippolitov-Ivanov)—^Pomp and Circum¬ 
stance No. 1 (Elgar)—Rakozcy March 
(Berlioz)—March of the Dwarfs (Grieg) 
—^Wedding March from “Midsummer 
Night’s Dream (Mendelssohn). This 
stirring music is well presented by the 
two orchestras, with the Capitol men 
sounding to me rather more polished 
and with better tone. (H.A.T.) 



, AUDIO ENGINEERS 

PUBLIC ADDRESS AMPLIFIERS 

20 WAHS RMS OPERATES ON 


35 WAH P. A. AMPLIFIER 

MODEL PA 539 


12 VOLT DC-240 VOLT AC 

MODEL TPA 30 




$75 inc. tax and freight. 

35 watts 

30-15,000 CPS ±2db 


with mounting bracket fitted 
Price $59 inc. tax and freight. 


Specifications 
Output Power 


Frequency 
Response 

8, 16 ,250 ohms and 70V Output Impedance: 
line 

Mic Input 5mV Input Sensitivity: 

AUX 300mV 


Mic —1 50 K ohm 
Mic —2 500 K ohm 
AUX 500K ohm 
54db 

Mic —1 Volume Control 

Mfc —2 

AUX 

MASTER 

BASS ±12db 100 CPS 
TREBLE ±12db 10 KC 
240 Volt, 50 Cycles 


10 ” 


Input Impedance: 


S/N RATIO 
CONTROLS 


AC Source: 
Size: 


30 Watts Music power 
20 Watts RMS at 8ohm 
50 — 18,00 cps 

4, 8, 16 ohm 

25 and 70 Volt Line outputs 
Mid 2mV at 600 ohm 
Mic-2 2mV at 50,000 ohm 
AUX. 200mV 
Music, 200MV 


Better than 50 db 
Mic-1 Volume Control 
Mic-2 Volume Control 
AUX & Music Volume 
Control 
Tone Control 

240 Volt AC and 12 Volt 
DC switched 
9i” V 4” X 7i” 


H, 5r X W, 12i” X D. 

DYNAMIC MICROPHONE WITH ON-OFF SWITCH 50K OR 600 OHM 

• Satin Chrome 
Metal Case 

• Swivel Stand 
Mounting 

• Fitted with 20 
Feet Cord 

Price $26 inc. fox & freight 
'RAPAR' BLOCK MODULES 


• Response—40 

15,000 CPS H 
3DB 

• Semi-Cardioid- 
Type 

• Low Feed-back 

DUAL IMPEDANCE 




BMl $5.00 

B1V13 $5.00 

BM2 $5.00 

BM4 $6.00 

Specifications 

Phono 

Pre Amp 

Tape 

Pre Amp 

Mic Pee Amp 

Power Amp 

Input Impedance 
Gain 

Maximum Output 
Maximum Input 
Distortion 
Frequency 
Response 

Power Supply 

100 K 

28 db 

3V 

50 mV 
0.15% at IV 

RIAA 

9V-12V DC 

100 K 

25 db 

3V 

50 mV 
0.15% at IV 

NARTB 
9V-12V DC 

100 K 

28 db 

3V 

50 mV 
0.15% at IV 

10HZ-50K H2 
9V.12V DC 

1000 

20 db 

300 mV 

3% atloOMV 

50H2:-10KHZ 
No Sig. 20 mA 
Max. Out 80 mA 


ORDER FORM 

To: CHARLES MUTTON ELECTRONICS, 

2a Hill Street. Thonibii^, Vic., 3071. 

(PLEASE PRINT) 

Name .... 

Street .. ..;, .. 

City ........... 

State .... Postcode .. • 

Please supply items indicated thus 

I enclose cheque/postal note-money order. Goods forwarded freight free. 
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THE FOUR SEASONS (Vivalili). TTie 
Vienna State Opera Orcbestra, 
conducted by Hermann Scherchen. 
Music for Pleasure MFP-A9<12d. 
Interest: Program music. 
Performance: Precise. 

Quality: Dated, but clean sound. 
Stereo: Normal. 

This must be the cheapest recording 
of “The Four Seasons” on the market, 
yet it is by no means to be despised. 
Those who know Scherchen’s approach 
will not be surprised at the safe tempos 
used, the careful phrasing (one might 
almpst say fussy) and the general air 
of a work carefully rehearsed before¬ 
hand. However, in general, this is per¬ 
formance with no particular vices, and 
quite a few virtues. The recording ap¬ 
pears to date from about 1959, and 
accordingly the sound quality and re¬ 
cording technique is somewhat below 
that of current recordings, but still of 
very acceptable standard. Those who 
want a low-priced version of this work 
will, I feel, find this disc quite satis¬ 
factory. (H.A.T.) 

★ ★ ★ 

MUSIC OF THE DANCE, Orchestra 
and conductor not named. Calen¬ 
dar Clashes (Festival) stereo 
SR66-9663. 

Interest: Light classics. 
Performance: Good standard. 
Quality: Clean sound. 

Stereo: Normal. 

No information is given on the sleeve 
about the orchestra, but I assume it 
is the Vienna Promenade Orchestra 
under Max Schonherr, since this com¬ 
bination has previously appeared on 
the Elite label, from which this disc 
originates, with this type of material. 
Whatever the names, they are a very 
compentent group and play with pre¬ 
cision and dash in this selection of 
popular light classics. However, the 
disc title is a misnomer. Only three 
of the items are ballet music, the 
rest being orchestral dances by Brahms 
and Dvorak. The selection comprises: 
Hungarian Dances Nos. 5 and 6 

(Brahms>-~Slavonic Dances Nos. 5, 6, 
7 and 8 (Dvorak)—Czardas and Waltz 
from Coppelia (Delibes)—Excerpt fronj 
Polovtsian Dances (Borodin). An at¬ 
tractive program, nicely played and 
well recorded. Good value at $2.95. 
(H.A.T.) 

★ ★ ★ 

THE WATNEY SILVER BAND. Con- 
dkictor Albert Meek, Music for 

Pleasme, Stereo, MFP-A 8677, 
Interest: U.K. band. 

Performance: High standard. 
Quality: Excellent. 

Stereo: Well spread. 

The brass band field in the U.K. is 
dominated by such groups as the 

Foden, G.U.S., B.M.C. and other 
groups from the Midlands and the 
North, where the band tradition is 
very strong. However, the art is by 
no means neglected in the south, as is 
proved by this excellent performance 
by the Watney Silver Band. There is 
some fine solo and ensemble work here, 
and if only the material had been more 
carefully selected this would have been 
the equal of many higher-priced discs. 
As it is, the material is made up largely 
of hackneyed material and, at the other 
extreme, some numbers which I am 
sure most people will not know at all. 
The titles are: Watneys Fanfare—^Best 
Foot Forward — Round the Clock — 
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NEW from 




We couldn't leave well enough alone 

We have improved the trackability of the V-15 Type I I in the bass 
register—without affecting its excellent treble. Result: Where, in 
the past, you may have been required to increase tracking forces 
to track heavily modulated bass drum, tympani, organ pedal, bas¬ 
soon, tuba, or piano passages . . . you can now play these passages 
without increasing tracking force . . . without bass flutter or IM dis¬ 
tortion . . . and double (or even triple) record and stylus tip life. 

You can modify your present V-15 Type 11 

You may attain this higher bass trackability by installing the IM¬ 
PROVED VNI5E Stylus. These improved cartridges and styli can 
be identified by the Shure label on the stylus grip which is in red 
letters against a silver.background. 


V-15 Type 11 Cartridges & replacement Styli 

Model No. 


4 



Description 

Price 

V-15 Type 11 

Improved Dynetic 
Cartridge . . . Biradial 



Elliptical Stylus 

$87.50 

VNI5E 

Elliptical Stylus for 

VIS Type II 

$38.00 

V-15 11-7* 

Dynetic Cartridge . . . 
".0007" Spherical Stylus 

$87.50 

VN7 

Spherical Stylus for 

VIS 11-7 

$38.00 


*This model already incorporated the improvements in the V-15 
Type I I when introduced. 


New reduced prices on the popular elliptical 
M55E and M44E cartridges and Styli 

cartridge . 



M55E elliptical 

N55E stylus . 

M44E elliptical cartridge 
N44E stylus . 


. $27.50 

. $18.90 

. $24.00 

. $16.70 

Remember the N55E and N44E styli can be used in 
any M44 series cartridge. You can upgrade any M44 
series cartridge by replacing with the elliptical styli. 


Contact your local Hi-R dealer or 
any of the following for more in¬ 
formation: 


N.S.W.: Audio Engineers, 342 Kent 
Street, Sydney. 

W.A.: Athol M. Hill Pty. Ltd., 613-15 
Wellington Street, Perth. 


QLD.: Ron Jones Pty. Ltd., 7-9 Merton 
Road, Wolloongabba, Brisbane. 
VIC.: Audio Engineers (Vic.), 2A Hill 
Street, Thornbury, 44-3295. 
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More details from 
your dealer or 

Engineering 

Products 

Division 


SYDNEY 

886660 

4*1 1631 
PERTH 
28 6400 


MELBOURNE 
67 9161 
ADELAIDE 
72 2366 
LAUNCESTON 
2 1804 


Kathleen Ferrier re-issues. 


When Kathleen Ferrier died in 1953, aged 41, she left us only a small legacy 
of records, since her rise to fame was so rapid, and the record industry was 
by no means so large as it is today. Her total recorded performances comprised 
only 12 L.P.S. only a few E.P.s and a quantity of 78 r.pm. discs. A few of 
her discs have been reissued at intervals, the last to come my way being in 
1966, when I expressed a wish that more would be forthcoming. Well, here 
they are. and on the low-price Ace of Clubs label. Those already familiar 
with the work of this great artist will need no urging to buy these re-issues. 
Here is a brief summary of each disc: 

Record 1, ACLA 305. The Song of the Earth (Mahler). With Julius Patzak, tenor 
an dthe Vienna Philharmonic Orchestra conducted by Bruno Walter. A famous 
performance, still regarded as one of the greatest ever recorded. The engineering 
does not compare with that of today, and both soloists sound rather too 
remote. Originidly recorded as an L.P., the sound is nevertheless acceptable 
enough, and there is little background noise. 

Record 2, ACLA 306. Works of Brahins, comprising: Alto Rhapsody—Four 
Serious Sonm—Sapphische Ode—Botsduift—Gestillte Sehnsucht—Geistliches 
Wiegenlied. The major interest is of course the Rhapsody, which is superbly 
su^. While it is hard to pick any item as better than others, I particularly 
enjoyed the *'Sapphische Ode** because of its beautiful melody. 

Record 3, ACL 307. A Lleder Recital. Although it is generally accepted that 
Kathleen Ferrier was not the best of Lieder singers, one cannot fail to 
appreciate the qualities of her noble voice, even though aware of her 
inadequacies as an interpreter of the sonm. Included here are: Frauenliebe 
and Leben—Volksliedchen—Widmung—(Schumann); Gretchen am l^innrad— 
Die Junge Nonne—^An Die Musik—uer Musensolm (Schubert); Verborgenheit 
—^Der Gartner—^Auf Ein Altes Bild—^Auf Einer Wanderxmg (Wolf), Some of 
these tracks were originally recorded before the LP era, and exhibit considerable 
background noise. 

Record 4, ACLA. 308. Arias by Bach, Handel, Gluck and Mendelssohn. Some 
items were originally recorded as 78 r.p.m. discs and the sound quality is 
poor by today*s standards, also background noise is very noticeable on hi g h 
^ality equipment However, the standard of the performances is very him. 
The contents include four arias from Baoh*s **St Matthew Passion,** with the 
Bach Choir and the Jacques Orchestra; “Art Thou Troubled** and “Ombrai 
Mai Fu** (Handel): “What is Life** from Gluck*s “Orpheus;** and two items 
from Mendelssohn^s “EUiah.** Some of the performances on this disc Imve 
never been equalled. 

Record 5, ACLA 399. A Recital of English Songs. Kathleen Ferrier was very 
interested in the traditional music of Endand before the folk singing movement 
was in vogue. This disc is a most delimtful performance which includes such 
favourites as The Keel Row—Blow the Wind Southerly—O Waly, Waly— 
Drink to Me Only—^Down by the Sally Gardens. Originmy recorded as two 
loin LPs, the sound is of reasonable standard. If you do not intend to buy 
the whole set, I suggest that this one is not to be missed. 

Record 6, ACLA 310. More folk songs oo this disc, the second side being 
devoted to the famous broadcast recital of June, 1952 (except that “Oh, 
Waly. Waly** has been omitted as it is included in Record 5). The other items 
are: From Silent Shades . . . Mad Bees of Bedlam (Purcell)-—The Fairy Queen 
.., Hark the Echoing Air (Purcell)—^Atlanta ... Like as the Love Lorn 
(Handel)—Admeto ... How Changed the Viskm (Handel). These were all 
originally issued on lOin LPs, and sound is of accejkable standard. (H.A.T.) 

iifiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiniMiiiiiifitiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiuiimiiiiiiiiiiitiiiiMiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniuiiiiiiiHiiiiiiiiimii 


Trombones to the Fore — II Bacio — 
Poet and Peasant — The Arcadians 
Overture—^The Red Barrel—Caramba 
—^The Rovers Return—C^i-Chi—Merry 
Mancunians. 

However, if this program attracts, the 
disc will be found excellent value, as 
technically and performance-wise it 
cannot be faulted. (H.A.T.) 

★ ★ ★ 

WHEN IT WAS DONE^WaRer Wan- 
derley Set A & M Records (Fes¬ 
tival) Stereo SAML 933,236 (also 
in mono). 

Interest: Bossa Nova. 

Perfonttance: Pleasant. 

Quality: Well recorded. 

Stereo: Normal separation. 

The numerous albums by the Brazil¬ 
ian pianist and organist, Walter Wan- 
derley, have become very popular in 
the past year or two, both in this part 
of the world and overseas. 

His music has strong rhythmic and 
melodic qualities and it makes for very 
easy and relaxed listening. The atmo¬ 
sphere of the music is similar to the 
Sergio Mendes sound but the instru¬ 
mentation is rather different. Although 
Wanderley*s organ dominates the 
music, there are pleasant features for 
flugelhom, flute and two girl singers 
and, on most tracks, background strings 
are added. 


Several Brazilian writers are repre¬ 
sented including 3 compositions by 
Deodato. Jobim*s attractive “Surfboard** 
and Lobo*s “Ponteio*^ besides Burt 
Bacharach*s “Reach Gut for Me** and 
Jim Webb’s haunting “When It Was 
Done.** The arrangements generally 
are neat and beautifully played. 

This is a pleasant record which will 
appeal to most readers who enjoy the 
lilting, gentle rhythms of the bossa 
nova. (T.F.C.) 


GREAT CATHEDRAL ORGAN 
SERIES, No. 16: CANTER. 
BURY CATHEDRAL. Allan 
Wicks, organist. His Master’s 
Voice Stereo CSD 3657. 

Interest: Great Willis organ. 
Performance: Outstanding. 

Quality: Excellent. 

Stereo: Skilfully done. 

At last E.M.L have got around to 
recording the Willis organ in Canter¬ 
bury Cathedral in this series. Pre¬ 
sumably the reason for this compara¬ 
tive lateness is to be found in the 
sleeve note, which says that in 1968 
“a complete reconstruction -and redis¬ 
tribution of the main parts was under¬ 
taken by Henry Willis and Sons.** The 
results were certainly worth waiting 
for, at least in terms of the perform¬ 
ance (the music may not be to every- 
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new Rola 65MX wide range and 65M 
woofer hi'f i speakers give exceptional 
performance-way down low, below 35 Hz* 

* Measured in accordance with RETMA standards 


Hi-Fi enthusiasts never had it so good. In 
their new series 65M speakers Rola has 
packed in more performance, more quality 
in less space for less cost. Now you can 
range from 30Hz to 14,000Hz in one 
compact, 6 V 2 " diameter speaker with the 
high fidelity you cotild normally expect 
only from a much larger unit. Truly, these 
speakers sound great: 

High compliance suspension, with large 
diameter spider and synthetic rubber 
pneumatic rim for large linear excursions. 
Specially treated cone to give sharp 
cut-off at crossover frequency; aluminium 
voice coil former for long-term stability 
and increased power handling. 

PLESSEY 
Rola 


Power handling: 65MX — 7 watts RMS 
65M 10 watts RMS 

Frequency: 65MX — 30Hz to 14,000Hz 

65M — 30Hz to 5,000Hz 
ROLA 65MX a twin-cone, medium-throw 
loudspeaker designed to provide a 
compact, single unit, wide-range sound 
system. 

ROLA 65M — a medium-throw loudspeaker 
designed for use as a woofer in two-speaker 
enclosures. The new Rola 3DX speaker 
is an ideal tweeter to use with the 65M for 
extended upper frequency response. 

Enclosure plans specially prepared by Rola 
are available on request for both speakers. 

Plessey Rola Pty Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 
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ing stops and 30 couplers. As usual in 
this series, there is a complete specifi¬ 
cation on the sleeve. (H.A.T.) 

★ ★ ★ 

TENDER STRINGS. Orchestra con- 
ducted by Felix Slatkin. Liberty 
(Festival) stereo SLYL-933,310. 
AvaUable in mono. 

Interest: Romantic mood music. 
Performance: Suitably lush. 
Quality: Excellent. 

Stereo: Good spread. 

This has all the makings of a very 
fine disc—^^an excellent selection of 
tunes expertly played by accomplished 
musicians, with full marks going to 
Slatkin for his individual and imagina¬ 
tive arrangements. Tliere is no doubt 
that the quality is there, but unfortu¬ 
nately the quantity is sadly lacking. 
Side one has about 14 minutes of play¬ 
ing time, and side 2 is even worse, a 
mere 12 minutes. If you think this is 
satisfactory value for your $5.75. by all 
means go ahead and buy; if, like me, 
you think this is way below par for 
the money, you will be wise to invest 
in something you regard as better 
value. There is plenty of competition 
nowadays. If you are still interested, 
the selection comprises: Blue Tango— 
Autumn in New York—Exodus-^n 
the Street Where You Live—^Winter’s 
Sadness—I Get a Kick out of You— 
April in Paris—Pensive Prelude—^Wist¬ 
ful Haven—Rim Strings Run. (H.A.T.) 


POPULAR MUSIC HIT PARADE. Ten-Record boxed set, plus bonus 

record For Dreaming.” Stereo, Reader’s Digest/RCA Dyna> 

groove. Various orchestras, artists. 

Interest: Easy-on-the-ear popular music. 

Performance: Smooth, happy, well played. 

Quality: Clean, modern sound. 

Stereo: Good spread, definition. 

In putting together this ten-record set, Reader’s Digest/RCA have 
sought out the middle-of-the-road popular music that has contributed to 
the fun and the pleasure of several generations—or should we say genera¬ 
tion-decades? In so doing, they had to recreate the distinctive styles of 
the big-name bands of the thirties; select popular favourites from the big 
Broadway shows. They have had to look back into the realms of country 
and western, and add elements from more recent sounds—^Tijuana style 
brass, Beatle tunes and the more definitive of the television themes. 

They have had to retain the general style of this varied music while 
discreetly avoiding the more raucous and noisy elements that might 
alienate an audience that would almost certainly be interested in pleasant 
sound, easy on the ear. 

With 122 tracks on twenty sides, not counting the bonus record, it 
is quite impossible to list the track titles. We can, however, indicate the 
content of the sides. In order from record 1, they are titled as follows: 

Best Hits Of Today (two sides) — Academy Award Winners — 
Downright Fun — A Gershwin Serenade — The Insinuating Bossa Nova 
— Dance Time — Swing Time — Pop Hits From The Countryside — 
Country Music Whing Ding — Sweet and Lovely — A Touch Of Tijuana 
— Happy Pianos Of Wayne And Geraldi — Dixieland Jam Session — 
Remember? — Popular TV Themes — Show Stoppers — The Sounds Of 
Nashville — March, March, March — Pops Pourri. 

Glancing down the credits, one notices: Bob Crosby Orchestra and 
“Bobcats,” The Nelson Riddle Orchestra, Marty Paich and His Orchestra, 
Vic Damone, Jo Stafford, Paul Weston and Orchestra, Hank Levine 
Singers and Orchestra, Pete King Chorus and Orchestra, Hugo Monte¬ 
negro, Johnny Gibbs, Les Brown and His Band, Ray Davis and His 
Button Down Brass — and many others. 

To assist the owner to find what takes his fancy, the set includes an 
8-page brochure, in which artists and bands, and track titles are indexed 
in alphabetical order. Individual records are in distinctively coloured 
sleeves, numbered in the comer for easy identification. 

To be sure, I didn’t listen through all 122 tracks, but I did san^le 
a representative number; enough to satisfy me that the sound was consis¬ 
tently of excellent quality, and well up to the usual Reader’s Digest/RCA 
standards. Only fault I noticed was a slight flaw on Record 10, side 2, 
track 3. Most likely it would be confined to my particular pressing. 

If the music appeals, you can buy the ten-record — sorry, eleven 
record set with confidence. (W.N.W.) 
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body’s taste). The resident organist, 
Allan Wicks, is regarded as one of 
England’s best, as one would expect. 
After all, Canterbury is the seat of the 
Primate of England. 

For his recital, he has chosen two 
familiar works for side one, Bach’s 
“Toccata and Fugue in D minor” and 
Mendelssohn’s “Sonata No. 1 in F 
minor”; while for side two he comes 
right up to date with compositions from 
two contemporaries — “Epitaphs for 
Edith Sitwell’^ by Malcolm Williamson, 
and “The Seven Last Words” by Alan 
Ridout. Those who know something 
of Alan Wicks will not be surprised by 
the modern works, since he has been 
active for many years in encouraging 
modern composers to write original 
works for the organ. His playing 
throughout is a delight, and the re¬ 
cording engineer has done a wonderful 
job in capturing the tone of this superb 
instrument with no fuzziness or other 
undesirable traces. The results may be 
summed up as three arts brought to a 
peak of perfection: the organ builder’s, 
the organist’s and the recording engi¬ 
neer’s. 

As to the instrument itself, the sleeve 
note tells us that is was built in 1886 
by Henry Willis and Sons, and incor¬ 
porated several unique mechanical in¬ 
novations. There are four manuals, 
CC to C 61 notes and a Willis pedal 
board CCC to G 32 notes; and there 
are 98 registers, comprising 68 speak- 

Readers Digest album 


BUY RIGHT... FROM ENCEL 


SONICS 

HIGH PERFORMANCE 
SPEAKER. SYSTEMS 
AT LOW COST 

Separate speaker systems are ess¬ 
ential if you wish to exploit the full 
potential of your amplifier, tape re¬ 
corder or radio. Sonics speaker 
systems are beautifully finished in 
selected walnut/teak veneers, are 
styled to blend with period or mod¬ 
ern decor and are extremely effect¬ 
ive from an audio point of view. 
Many models inclu*ding: 

MODEL AS-303 

A magnificent hand finished teak & 
walnut speaker system with three 
speakers and a 3-way crossover net¬ 
work. I 2 in woofer with a long throw 
voice coil provides excellent bass 
response, a 6 '/ 2 in mid-range speaker 
covers the middle ranges and* a horn 
type tweeter comes in at 4kHz. 
Power handling capacity is over 15 
watts R.M.S. Extremely wide fre¬ 
quency response free of coloration. 
Size 25in x I4%in x Min. Price 
(including sales tax) $69.50 

Other Sorties High Performance 
Speaker s/ttems are available at 

prices from $22.50 fo $98.50 

(Including sales tax). 

HS-304 STEREO 
HEADPHONES 

The popular model HS-304 offers 
fatigue free listening on a personal 
basis . . . the headset is very com¬ 
fortable even over lengthy periods. 


Price? Only $12.50 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Vic. 3121. Tel. 42 3762. 
Sydney Store: Ground Floor. 2SM Building, 
257 Clarence Street, Sydney, N.S.W. 2000. 

Tel. 29 4563, 294564. 

H Wholesalers ■ Trade-ins accepted ■ Terms 

Australia s Greatest Hi-FbCentre 


ELECTRONICS Australia, December, 7969 129 


I 











$200 to $2,000 

I Let us help you decide on quality 
Systems to suit your pocket—hear them! 



TEAC A-1200 $369. 

Three direct drive motors. 3 head oper¬ 
ation, solonoid switching, complete 
mixing, sound on sound and stereo 
echo. 

J 


(Finance Available) 

Look what "Stereo Review" says about 
the NEW TEAC A-1200 TAPE DECK 

“There’s no doubt that it can meet the standards of the 
most critical listener . . . One of the best features of the 
TEAC A-1200U is its price. We have never tested a re¬ 
corder at this price level that could match the A-1200U. 
It’s only real competition would seem to come from the 
$500-and-up class of recorders.” 

Hear it with the equally astounding TEAC AS-200 integrated 
amplifier (120 watts) only at Convoy Technocentre, 





Complete home stereo system, 12in turntable 
hydraulic microlift and matching magnetic cart¬ 
ridge, SAX 330 amplifier. Sin 2-way speakers, 
oiled walnut all only $375. 


pectlcss 
12" THREE-WAY SPEAKER SYSTEM from $122 

Aluminium formers in the voice coil give exceptional realism. Mid¬ 
range backsealing eliminates cross modulation. The factory made 
crossover unit gives a truly rich bass range even at low levels. Peer¬ 
less systems are different because they perform equal at high or low 
volume. 


PIONEER 

At last you can buy a Hi-Fidelity integrated Ampli¬ 
fier with an AM Tuner only—The Pioneer SAX330 
is attractively styled in a wooden case— 

AT ONLY $185.00 

It will fit into your stereo budget, yet is designed to meet 
all performance standards. 


CHRISTMAS SPECIAL! MAGNETIC CARTRIDGE $8 

THE SOUND EXPERTS 


TECHNOCENTRE 



FOR SOUND SATISFACTION 


449 KENT STREET, SYDNEY, (near Town Hall) 29-6475. 
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Dr Faustus 


IMiiUlHUMilllUIIINUItiililHMtlllllilillliilllHinillllllllliiilliiilllilllliillUlilllllillllllillliilllillMillllllifillilillitilllillilliilllilii 

THE TRAGICAL HISTORY OF DR FAUSIXJS (Cbristopher Marlowe). 

Text edited and supervised by Neville Coghill. Richard Burton and 

Members of the Orford University Dramatic Society. World Record 

Club, stereo S/4595. 

Interest: Elizabethan masterpiece. 

Perfoimance: Finely acted, but over cut. 

Quality: Very good. 

Stereo: Used to good effect. 

To condense Marlowe’s “Faustus” to the 45 minutes’ playing time 
accomimodated in this L.P. reqtiires drastic cutting, to the extent that 
anybody approaching this play for the first time could be left with the 
impression that this is a simple morality play—Faustus bequeaths his 
soul to the devil for 24 years of high living, and gets his just deserts by 
going to hell. This is not what Marlowe intended at all. To be sure, the 
plot has strong moral implications, but the character of Faustus is 
complex, and I recommend that anybody buying this record should 
first read throuigh a modem text (preferably Neville Coghill’s, as used 
here by the players). 

With this taken care of, one should be able to appreciate the many 
fine qualities of this performance. Burton dominates t&x>ughout, as one 
would expect, but he receives sterling support from the members of the 
Oxford University Dramatic Society. Andreas Teuber’s characterisation 
of Mephistopheles, sophisticated, resigned to his fallen state, yet remem¬ 
bering with longing his earlier state of bliss in Heaven, is somehow 
touching, despite the underlying currents of evil. Robert Scott deserves 
mention in his reading of the Chorus, and is particularly good in the 
epilogue, when his measured voice takes up after the horrific final scene 
when Lucifer claims Faust’s soul. 

The disc has been very well recorded, and the stereo is suitably 
spacious. (H.A.T.). 

iiiuiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiniiHiiiiiiiuiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiHiiiiiii 


ORGAN HIGHLIGHTS. Peter Piccinl 
at the Conn Organ. Stereo, Calen¬ 
dar SR 66-9607. Also in mono 
R66-607. 

Interest: Reckal on the Conn. 
Performance: Theatre sok) style. 
Quality: Good. 

^ereo: Normal. 

The jacket gives no information 
whatever on the performer or the instru¬ 
ment, apart from identifying the maker. 
However, Peter Piccini’s music is in 
strict theatre itraditlon and is very well 
presented. The numbers v^ in style 
and will make pleasant listening for 
anyone with a liking for this class of 
music. Those with a more technical 
knowledge of eleotronic organs will find 
plenty to interest them in picking 
out Uie varied voicings which Piccini 
uses. His progr^: 

Days Of Wine And Roses—Sp^ish 
Flea—^Night And Day—^Nola—Flam¬ 
ingo—I Wish You Love—^Poeme — 
Fascination—^It Could Happen To You 
—As Time Goes —^The High And 
The Mighty. Playing time is about 
25 minutes. 

One you should hear, if you are 
interested in electronic organs. 
(W.N.W.) 

★ ★ ★ 

PIECES FOR CLASSICAL GUTTAR. 
Luis Suelves. Universal Record 
Club Stereo and mono UlOffT. 
Interest: As per title. 

Performance: Beautiful. 

Quality: Excellent sound. 

Stereo: Not significant. 

This disc has had more playings in 
the few days I have had it than any 
other in a comparable period. Senor 
Suelves has a delightful style of playing 
that is fluid and mellow, devoid of any 
of the aggressive tendencies that so 
many guitar players ^^ibit. His pro¬ 
gram is a most pleasing one, compris¬ 
ing: Minuet and Rondo (Sor) — Le 
Rondo (Sor)—Gavotte (A. Sc^latti)— 
Prelude from “Small Preludes and 
Fugues” (Bach)—^Allemande (Bach) — 
Romance (Anon) — Crepuscule 


Espagnol (J. Sallinas)—^Asturias (Lcy- 
endas) from “Suite Espanol” (Albeniz) 
—Capricio Arabe (F. Tarrega)—Sueno 
(F, Tarrega)—Danse Espanole No. 5 
(Granados) — Recuerdes de la Al¬ 
hambra (F. Tarrega). The only point 
of criticism I should like to make is 
that in the last item the melody, given 
out tremolo, is dominated by the 
plucked accompaniment. Apart from 
this, I foimd this a most pleasing re¬ 
cital. The recording, originally by 
Disques Vogue, of France, is of excel¬ 
lent quality, but the surface of the re¬ 
view copy was not one hundred per 
cent. (HA.T.) 

★ ★ ★ 

MOOG. The Electric Eclectics of Dick 
Hyman. Stereo, EMI Stateside 
SOSL.10055. 

Interest: Improvising with a Moog. 
Performance: Dick Hyman had 
fun. 

Quality: No complaint. 

Stereo: Part of the fun. 

The Moog electronic music synthe¬ 
siser is probably the most elaborate 
and most ingenious device of its type 
to date but, having got one, there re¬ 
mains the problem of what to do with 
it! 

Undoubtedly, it provides the musi¬ 
cian and the student with an unsur¬ 
passed means of experimenting with 
tonal structure, interval, progression, 
etc., and, as such, may be a rich source 
for ideas and developments therefrom. 
But ideas and experiments are no more 
structured music than experimental 
panels are a finished building. 

For all Dick Hyman’s reputation for 
improvisation and his expressed inten¬ 
tion of “humanising” the Moog syn¬ 
thesiser, I feel that he has accom¬ 
plished little more than indicate what 
a musician can do w^ith the instrument. 

In themselves, the track titles won’t 
mean too much but here they are: Top¬ 
less Dancers of Corfu—^The Legend of 
Johnny Pot—The Moog and Me—^Tap 
Dance in the Memory Banks—^Four 
Duets in Odd Metre—^The Minatour— 



OF LOS ANGHES, CALIFORMiA 


These are the 
hrst profes¬ 
sional-quality loud¬ 
speakers designed for 
use with electrical 
musical instruments. Their 
unique engineering features 
and careful craftsmanship 
provide the amazing ‘*JBL 
Sound”: Lowest bass, sharp mid-j 
range, bright smooth treble, 
instantaneous response and 
effortless total sound which 
is net available with any 
other speaker, regard¬ 
less of price or size. 

Did you read 
about them in 
the November 
issue? 



The D110F, 10”, D120F, 12”, and 
D130F, 15”, create new dimen¬ 
sions in total sound - crisp, spac¬ 
ious, each note has all the bite 
and body needed for the most de¬ 
manding assignments. The new 
D140F, illustrated, is specifically 
designed for bass-guitar or organ, 
delivering rich, full, solid bass at 
any loudness level. 


Trade enquiries invited. 


For free illustrated brochures and 
the name of your nearest 
JBL Dealer contact 


AURIEMA 

(Australasia) Pty Limited 
443 Kent Street Sydney 2000 
Telephone 29 6144 
in association with Goldring Engineering. 


GE;P518 
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STEP 1. If you own a stereogram, 
all you buy is the Tape-deck. This 
lets you feed-in the glorious stereo 
music you record from friends’ re¬ 
cords, OR the music from the thou¬ 
sands of pre-recorded tapes on loan 
at 50c each from Peter Clark’s free 
membership Tape Library. 

STEP 2. Starting from scratch. Buy 
the amplifier above and then ADD- 
A-PAIR of free-standing speakers 
to be placed to the best acoustic ad¬ 
vantage in your home. Then, 

ADD-A-TURNTABLE to pour in 
ail the music you can afford to buy 
on stereo records. Then, 


ADD-A-TAPE-DECK to extend 
your available music to tapes you 
record yourself, AND thousands of 
pre-recorded tapes as above. Then, 
ADD-A-PAIR of stereo headphones, 
so the family can have some peace 
while you drift privately off to 
Beethoven or Beatles. 

ADI>-A-CABINET to contain the 
lot, from Sydney’s most distinguish¬ 
ed range of craftsman-built pieces. 

ADD-A-WORD. This Add-a-Kit 
system only works properly when 
you get proper advice . . . from the 
specialists at Magnetic Sound, 
where all the Leading Brands are. 


TOSHIBA 

SHARP 

ELAC 

DUAL 


• SANSUI 

• KENWOOD 

• LEAK 

• CROWN 


SEE OUR FULL RANGE OF: 

# SONY 

# NATIONAL 

# AKAI 

COMPARE OUR PRICES LAST 


jtlaoHeticSmmd 

^ ■ ik ■ 


INDUSTRIES 


387<«IE0RGEST.,SYDNEY 

Parromatto Branch, 20 Mocquarie Sf., 635-0830 opp. A$tra Theatre. 


PETER (LARK SAYS. "I'M BA(K 
AGAIN IN EUROPE and HERE THE 
RAGEISTHEADD-A-KITWAYTO 
BUILD YOUR OWN THING IN 
HI-FI SnREO SYSTEMS." 


ADDA-KIT 

HI-FI STEREO SYSTEM 


Total Bells and Tony; Improvisation in 
Fourths—^Evening Thoughts. 

Included in these are examples of 
Moog plus live musicians; Moog played 
solo; Moog with over-recording, rever¬ 
beration, tape echo, etc.; \^istling 
with the Moog; simulated tap dance; 
Moog with Lowrey organ, etc. Guided 
by the jacket notes, people interested 
in the subject will doubtless find it all 
very intriguing but I doubt that many 
others will accept it as music to be 
listened to. 

It has nothing in common with the 
very successful “Switched-On Bach” 
reviewed in these columns some months 
ago, which seemed to tickle the ears 
of a very wide range of listeners. 

The unkindest cut is that in the last 
track, where the Moog is teamed with 
a Lowrey organ, the thing that im¬ 
presses is the remarkably pipe-like 
qualities of the latter, itself an entirely 
electronic synthesiser! CW.N.W.) 

★ ★ ★ 

MORE GREAT SHOW TUNES. Vic¬ 
tor Sylvester and his silver strings. 

Stereo, World Record Club 

WJR.C.-S/4549. 

Interest: Dance tempo show times. 

Performance: Good for dancing, 
background. 

Quality: Clean. 

Stereo: Normal. 

For those who may want to dance, 
Victor Sylvester lays down a strict 
beat for all fourteen numbers, six 
quicksteps and eight slow foxtrots. For 
those who prefer just to listen, he in¬ 
terchanges instrumental solos with the 
massed strings to produce a program 
which, in its own way, is very pleasant 
sound—except perhaps for the very 
abrupt start and finish to each track. 

And the tunes are certainly popular: 
Hello Dolly—What Kind Of Fool Am 
I—If Ever I Would Leave You—Just 
In Time—^No Strings—I’ve Grown Ac¬ 
customed To Her Face—Mr Wonder¬ 
ful—Put On A Happy Face—People— 
The Sound Of Music—^A Lot Of Livin’ 
To Do—^Who Can I Turn To—^Young¬ 
er Than Springtime—I Could Have 
Danced All Night. 

Danceable, listenable and good for 
background when turned down low. 
(W.N.W.) 

★ ★ ★ 

THE LOOK OF LOVE, John Duflfy 

at the organ, with orchestra. 

Stereo, Liberty (Festival) SLYL- 

933.329. Also in mono LYL- 

33.329. 

Interest: Nice organ, orchestra 
blend. 

Performance: Top ranking. 

Quality: Smooth, round. 

Stereo: Good separation. 

Organ-plus-orchestra albums can all 
too easily end up as a competition 
which nobody wins, or a let’s-keep- 
together sound which becomes tedious 
after a few tracks. John Duffy avoids 
both pitfalls by swapping the lead with 
other instruments, including a piano 
played from his own keyboard. And, 
when the organ does come in, it has 
the sound of a large instrument at a 
suitably remote distance. 

And it is indeed a large instrument, 
an Allen theatre model, with a gener¬ 
ous array of tone sources and facilities 
that do, in fact, make it a notable 
feature of the presentation. 

A thoroughly romantic program in¬ 
cludes: The Look Of Love—A Man 
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BUY RIGHT... FROM ENCEL 


ELECTRONICS (STEREO) PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tei. 42 3762. 

Sydney Store: Ground Floor, 2SM Building, 257 Clarence street, Sydney, N.S.W. 2000. Tel. 294563,294564. 
Australia's Greatest Hi-Fi Centre ■ Wholesalers ■ Trade-ins accepted ■ Terms 


FOUR 


TOP 


VALUE 


SYSTEMS 


And A Woman—^Thoroughly Modem 
Millie—^The Eyes Of Love—^Love In 
Every Room —^There’s A Kind Of A 
Hush—It Must Be Him—^Valley Of 
The Dolls (Theme)—^This Is My Song 
—Love Is Blue. 

Pleasant as featured sound or as 
background. A good one. (W.N.W.) 

★ ★ ★ 

I FEEL A SONG GOING OFF. 

Marty Feldman. Decca stereo 

SKLA 4983. 

Interest: Nonsense songs. 

Performance: Inadequate. 

Quality: Very good. 

Stereo: Normal. 

Readers who know Marty Feldman 
from his recent successful television 
series will find little of the inspired 
lunacy which fired the action there. 
The Feldman touch is noticeable in 
the cover, which is in strip cartoon 
style. The songs themselves are not a 
product of the fertile Feldman mind, 
but were written by a group who re¬ 
joice in the names of King, Solly, 
J unkin and Essex. The style is a mix¬ 
ture of Flanders and Swan and Tom 
Lehrer, yet without the elegant humour 
of the former, or the satirical bite 
of the latter, I am afraid, and not 
likely to please the discerning listener. 
(H.A.T.) 

★ ★ ★ 

GOLD AND SILVER. G.U.S. (Foot¬ 
wear) Band conducted by Stanley 

H. Boddington, LRAM, ARCM. 

Stereo, Columbia TWO-256. 

Interest: Champion band. 

Performance: Worthy. 

(Juality: Excellent. 

Stereo: Normal. 

Of long-standing repute, the G.U.S. 
(Footwear) Band are cairrently holders 
of the world band chaimpionship, due 
to defend their title in 1970 at Kerk- 
rade in the Netherlands. Die perfor¬ 
mance here is what one would expect 
of such a band, and of such a conduc¬ 
tor as Stanley Boddington. 

In evaluating the album, however, 
it is necessary to bear in mind that 
quite a few top quality band record¬ 
ings have been issued from Britain in 
recent years and one can afford to be 
influenced by the selections as much 
as by the band or the occasion. One 
might almost add: or by the charming 
scene on the jacket of this particular 
album. 

The track titles here are twelve in 
number: Punchinello — Coronation 
Street — Amparito Roca — March of 
the Cobblers — Les Preludes — Fight 
The Good Fight —- No Hiding Place 
—- The Arcadians — March from a 
Little Suite — Theme from the Last 
Rhapsody — Gold and Silver Waltz 
—Praise My Soul, The King of Heaven. 

Well played, well recorded. (W.N.W.) 

★ ★ ★ 

ONLY FOREVER. Dean Mmlin. 

Music for Pleasure, mono, MFP- 

A 8085. 

Interest: Dino sings standards. 

Performance: Good stuff. 

Quality: Good mono sound. 

Dean Martin fans will certainly find 
this low-cost disc a welcome issue. 
Recorded in good-quality mono sound, 
it has “Dino” singing some of the stan¬ 
dards of the 1930s and 1940s, numbers 
which are still very popular today: I 
Can't Give You Anything but Love— 
Only Forever—Sleepy Time Gal— 
Maybe—I Don't Know Why—Pretty 


Baby—^You’ve Got Me Crying Again 
—One in a While—^The Object of My 
Affection—For You—It's Easy to Re¬ 
member—Nevertheless. Some are sung 
in swinging up-tempo style, others are 
present^ as slow ballads, but in all the 
engaging Martin personality comes 
through. Backing is provided by 
orchestra and femde choir. Excellent 
value. (H.A.T.) 

★ ★ ★ 

SONGS OF STEPHEN FOSTER. The 
Roger Wagner Chorale. World 
Record Club Stereo S/4578. 
Interest: See title. 

Performance: Fine. 

Quality: Very good. 

Stereo: Effective. 

I suppose there can be no true 
music-lovers, whatever their levels of 
taste, who do not appreciate the beau¬ 
tiful melodies penned by that unhappy 
composer Stepihen Foster, particularly 
when sung by such a splendidly disci-^ 
plined body as the Roger Wagner 


Chorale. The selection here certainly 
comprises some of his most successful 
inspirations: My Old Kentucky Home 
—Oh, Susannah—Open Thy Lattice, 
Love—Some Folks—^Nelly Bligh~^ld 
Folks at Home—Camptown Races— 
Beautiful Dreamer—Oh, Lemuel—^De 
Glendy Burke—I Dream of Jeannie 
with the Light Brown Hair—Ring. 
Ring de Banjo—Old Black Joe—^Katy 
Bell. Fourteen tracks in all. making 
a generous program of pure melody, 
perfon^ed by a group of fine musi¬ 
cians. and excellent value at the club 
price. (H.A.T.) 

★ ★ ★ 

DREAM —The Mills Brothers. Dot 
Records (FestivaJ) SZL 933,351 
(also in mono). 

Interest: Famous vocal group. 
Performance: Disappointing. 
Quality: Good, bright recording. 
Stereo: Well balanced. 

This most recent album by the won¬ 
derful Mills Brothers is. unfortunately. 


1 . 

2 . 

3. 

4. 


Sound/ Model SAQ-203 solid state stereo amplifier (12 watts R.M.S. 
output), MA70 turntable. Micro 2100 magnetic stereo cartridge 
with diamond stylus, two Sonics AS-61 multiple speaker systems. 
Each five speakers. (Cabinets as illustrated above.) Total Encel 
price inc. sales tax. 


$275 


Sound S/^-203 amplifier, Connoisseur BD-1 Turntable. Lustre 
model l/ST-510 pickup arm, with Micro 2100/5 or Shure M44-7 
magnetic cartridge (complete with diamond stylus). Two Sonics 
AS-60 speakers. Base for turntable with acrylic lid. 

Price (including sales tax). 


$225 


Kenwood TK-250 amplifier. PE2020 turntable. Micro 3100/E, 
Shure M55E or ADC550E cartridge (all with diamond stylus). Two 
Sonics AS-220 speaker systems. Base with hinged acrylic lid for 
turntable. 

Price (including sales tax). 


$425 


The Lux SQ-1220 solid state stereo amplifier (100 watts RMS 
output), a Goldring Model G99 transcription turntable, Grace 
G545 tone arm, Grace F-SL stereo magnetic cartridge with an 
elliptical diamond stylus, two Celestion “Ditton” 15in speaker 
systems, a base for the turntable with a perspex dustproof lid. 
Fully assembled, ready to switch on. Inc. sales tax. 


$679 
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Kent firm speaks' 
to the world 


The "KEF” success story 

— and the man 

behind it — 

RAYMOND £. COOKE, 

BJScs. (Eng.), F.R,S-A., 

Managiiig Director of 
KEF ELECTRONICS LIMITED. 

11.37% OF WORLD 
MARKET CAPTURED 

In manufacturing a loudspeaker, not only science but art is involved and it follows that a wise buyer 
ought to give some consideration to the man behind the scenes. Is he a researcher, an originator, a designer 
capable of bringing the products of art and science together in such a manner as to advance the technique 
of sound production? 

Raymond £. Cooke is all of these things and is pre-eminent in the field of designing sound reproduction 
equipment. In a recent screening of the B.B.C.’s “Made in Britain” program, it was revealed diat in the 
relatively short time of eight years since late 1961, Kef Electronics Limited has captured the astronomical 
figure of 11.37% of the total world market for their product. 

Apart from his academic qualifications obtained at the Battersea Polytechnic and the Reading University, 
he has had a lifelong interest in music, being an accomplished violinist at an early age. Hb success with hi-fi 
is a fusion of musical and electronic interests. Recognition of his technical genius has been implicit in the 
progress of his career which has included such posts as Production En^neer in Chief of Mullard and Philips, 
Design Engineer of the British Broadcasting Coiporation, Technical Director of Wharfedale and author of 
numerous recognised works on sound reproduction, including the well-known articles, “You And Your 
Loudspeaker,” regularly seen in “Hi-Fi News.” 

His excursion into the field of speaker manufacture commenced when he joined a small sound reproduction 
concern at Wharfedale, Yorkshire. This business was eventually taken over by the Rank Organisation. From 
there, armed with a number of advanced concepts and with the partnership of John Balls (also of Wharfe¬ 
dale) and Bob Pearch (of the foundry firm, Kent Engineering and Foundry) these three friends started the 
subsidiary company of KEF Electronics in literally nothing more than a diminutive green hut close to the 
main foundry. 

Success came suddenly. Exhibiting loudspeakers at a Paris exhibition only four months later in March, 
1962, the French filled Kefs order books. This was followed by success in the Swiss market and other 
European countries eventually became spellbound by the quality of Kef products. From a start with three 
working directors, the work force is now approaching 150 people. Such able executives as Colin Goodman 
(Works Manager), formerly of Elliott Automation Ltd. and Laurie Fincham (Chief Engineer), formerly Chief 
Engineer of Rola-Celestion and Goodmans, are now actively engaged in the non-stop career of this fine 
manufacturing organisation. 

THERE MUST BE A REASON FOR SUCH A SUCCESS STORY. You can hear the reason when you 
listen to Kef speaker systems, which are taking a firm hold on the Australian market. You understand the 
reason when you realise that Raymond E. Cooke designs the monitoring systems of the British Broadcasting 
Corporation, which require the application of the most advanced techniques in order to achieve the closest 
approximation of natuinl reproduction. 




LIFELIKE 

SPEAKER SYSTEMS 


J. H. REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers. Kef speakers, J. H./G. H. Unipoise Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the .popular J.H. Synchronous Turntable. 
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very disappointing. The twd L.P.s 
which they made with the Count Basie 
Orchestra, for example, were thor¬ 
oughly enjoyable and a large part of 
the success can be attributed to the 
high quality of the songs. 

On this L.P., however, the only num¬ 
bers which really suit the Mills 
Brothers are Johnny Mercer’s beauti¬ 
ful ballad. “Dream” and “Happy Go 
Lucky Me.” The other eight scmgs. in¬ 
cluding Bobby Goldsboro’s hit. “The 
Straight Life,” and their American hit, 
“Jimtown Road,” make the group seem 
rather ordinary, which they most 
emphatically are not. The arrange¬ 
ments by George Tipton are compe¬ 
tent and well played, without ever 
showing much imagination or sparkle. 

Even if one is a confirmed Mills 
Brothers* collector, the complete ab¬ 
sence of a sleeve-note and the limited 
playing time of 26 minutes must be 
very irritating. (T.F.C.) 

★ ★ ★ 

CLOUDS. Joni Mitchell. Re|»rise (Aus¬ 
tralian Record Company) Stereo 
RS 6341. 

Interest: Modem folk music. 
Performance: Appealing. 

Quality: Very good. 

Stereo: Normal. 

This is apparently Joni Mitchell’s 
second L.P., and I m«itally kicked my¬ 
self for missing the first one, after I 
had heard this one. Jonie has a voice 
of great appeal, clear and sweet, with 
a unique Quality which gives her a 
style entirely her own. She is parti- 
ciilarly good when singing duets with 
herself, using dubbed tracks, when her 
ability to sing in two registers is used 
to great effect. She writes all her own 
material, much of which is couched in 
the high-flown language favoured by 
the intellectual kind of folksinger to¬ 
day. Although I am not always sure 
what she is getting at, the imagery is 
always fascinating. Her guitar accom¬ 
paniments are a bit weak, but she is 
supported by a competent group of 
instrumentalists. 

The titles here are: Tin Angel — 
Chelsea Morning — I IJon’t Know 
Where I Stand — That Song About 
Midway — Roses Blue — The Gallery 
— I Think I Understand — Songs to 
Aging Children — The Fiddle and the 
Drum—Both Sides Now. “The Fiddle 
and the Drum” is a protest song which 
Joni sings unaccomipanied, and presum¬ 
ably is designed to show her views 
on the Vietnam situation. This disc 
should appeal to anybody with an in¬ 
terest in modem folksinging. (H.A.T.) 

★ ★ ★ 

GREAT COUNTRY HITS. Ken 
Lemon. Music for Pleasure, stereo, 
MFP-A 8086. 

Interest: C & W hits. 

Performance: A fine voice. 

Quality: Some tape hiss. 

Stereo: Restricted spread. 

Ken Lemon has the right kind of 
rich, deep, resonant voice to present 
C & W songs, but personally I ^d 
the type of small orchestra and female 
choir backing included here a bit out 
of character. However, this quibble 
aside, CAW enthusiasts will find this 
a very pleasant disc, entirely due to 
Mr Lemon’s natural singing ability. 
The titles include some of the best 
known C & W standards: Livin’ in a 
House Full of Love—I Love You Be¬ 


cause—Houston—I Can’t Help It— 
Send Me a Pillow—He’ll Have to Go 
—^King of the Road—^Don’t Tell Me 
Your Troubles—Pearly Shells—Sea of 
Heart Break — Blueberry Hill — Oh! 
Lonesome Me. Technically, the disc 
is not one hundred per cent. The 
sound is clean enough, but there is dis¬ 
tinct tape hiss in some tracks which 
may worry those vidth wide range 
equipment; and the stereo spread is 
limited. (H.A.T.) ^ 

★ ★ ★ 

YOU MEAN THE WORLD TO ME. 
Rkhard Tauber, tenor. Various 
orchestras. Mono, EMI Pario- 
phone PME-9477. 

Interest: Famous tenor. 
Perf(»inance: Memorable. 

(^ality: Well remastered. 

Critics notwithstanding, Tauber 
insisted on his right to sing anything 
which he felt it worthwhile to sing, 
whether from the world of opera or of 
popular music. But, whatever the 
musk, he identified himself with it com¬ 
pletely and with a finely developed 
sense of control and pitch—somettog 
that could not be said of many operatic 
tenors who followed in his footsteps. 

Remastered from some of his best- 
remembered performances, this album 
contains a generous program: You 
Mean The World To Me (Tauber)— 
Friends, Life Is Worth Living (Lehar) 
—^You Are My Heart’s Delight (Lehar) 
—Kiss Your Hand Madame (Erwin)— 
Humoreske (Dvorak)—It Is No Sunday 
Every Day (Clewing)—^Yes, Green Is 
The Meadow (Flower)—Serenade D 
957 (Schubert)—Heimliche Aufforder- 
ung (R. Strauss)—^Folger Der Heissge- 
liebten (Mozart)—Flower Song (Bizet) 
—^Weep No More Liu (Puccini)—^Your 
Tiny Handy Is Frozen (Puccini). 

From the period 1928 onwards (not 
all are dated), the recordings have all 
been very well remastered. While the 
frequency response is limited, there is 
very little surface noise and none of the 
hollow resonance that betrays over- 
zealous filtering. 

For those with an interest in the 
famous tenor—definitely recommended. 
(W.N.W.) 


Popular Jazz 

THE TURNING POINT. Woody Her¬ 
man and his Orchestra. Calendar 
(Festival) Jazz Heritage Series. 
Stereo SR66-9638 (also in memo). 
Interest: Commercial Herman 

1943-44. 

Performance: Interesting but not 
indispensable. 

Quality: Well recorded and re¬ 
mastered. 

Stereo: Electronically rechan¬ 

nelled. 

This is yet another in Festival’s Jazz 
Heritage series (from the American 
Decca liabel) which has now been re¬ 
issued in Australia on the cheap 
Calendar label. 

Overall, it is perhaps the least im¬ 
portant of the dozen or so L.P.s in the 
series. It does, however, contain four¬ 
teen tracks by the Woody Herman 
band, wnioh were made between No¬ 
vember, 1943, and December, 1944— 
just before the formation of his First 
Herd. 

The personnel of the orchestra is 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Wafts RMS. output per 
channel. 

• Distortion less than 25% 

• Separate treble and bass 
" controls. 

AS A RADIO .. . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER ... 

• Freq. response 30-18000 
cps. 

o 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

Z trock mono, $159*00 
4 trock mono, $169.00 
4 trock stereo, $230.00 
RADIO^TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $28 EXTRA. 

TAPE DECKS 

for the home constructor, 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted * . . 

2 trocks, $48. 4 trocks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

am. TAPE RKORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

TtUehone 79-2618 
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AMPLIFIERS ARE POPULAR BECAUSE THEY OFFER 
GREATER PERFORMANCE AT A MODERATE COST. 

For over a quarter of a century Sansui has been Japan’s leading 
manufacturer of high quality stereo amplifiers ... today this progressive 
company is recognised as a leading international manufacturer. Over 
75% of Sansui’s total production sells rapidly on world markets — 
Irrevocable proof of the acceptance of Sansui quality and reliability. 
Simon Gray proudly presents three of Sansul’s best selling high fidelity 
solid state stereo amplifiers. 



SANSUI MODEL 

AD222 

- 46 WATTS 


SANSUI MODEL 

ADSSS 

- 60 WATTS 


THE NEW 
SANSUI MODEL 

mmk 

- 70 WATTS 


s<3s io/e» 


Every Sansui amplifier has many unique advanced features and offers 
flexibiltiy and control unsurpassed in its price range. We invite you to 
see your nearest Sansui amplifier supplier and listen to these fine 
amplifiers. Ask for complete unabridged specifications. Examine the 
construction of Sansui equipment closely—engineering and electronics 
reflect Sansui’s quality control in manufacture. Above all, listen. Hear 
the extraordinary difference Sansui quality makes! 


Using low noise silicon 
transistors throughout, the 
Model AU-222 features a 
frequency response of 
20-30,000 Hz. ± 1dB. and 
a power output of 46 watts 
(music power). Input 
sensitivity suits magnetic 
cartridges at 2 mV. 
Performance of this 
compact stereo amplifier is 
quite outstanding and every 
desirable control is 
incorporated. List price Is 
$180 Inc. sales tax. 

Total music power is 60 
watts and frequency 
response Is 20-80,000 
Hz ± 1 dB. Input 
sensitivity suits magnetic 
cartridges at 2 mV. 
Advanced circuitry is 
employed — low noise 
silicon transistors are used 
throughout. Controls are 
extremely flexible — audio 
quality is superb. List price 
is $217 inc. sales tax. 

An extremely fine, ail 
silicon transistor, stereo 
amplifier with a frequency 
response of 20-100,000 
Hz ± 1 dB. at normal 
listening levels. Power 
output is 70 watts (music 
power) and Input sensitivity 
suits magnetic cartridges at 
2 mV. All desirable controls 
are Incorporated. Price is 
$321 inc. sales tax. 



Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 638101* 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 3T33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
SA: Eilco'Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
WA: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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unusual and interesting. With the de¬ 
mands on manpower during World 
War n, famous musicians like Johnny 
Hodges, Ben Webster, Ray Nance, 
Budd Johnson and Juan Tizol were 
temporarily recruited by Herman for 
these sessions. 

The music is commercially slanted 
with, for example, six dire vocals by 
Herman. On the other hand, several 
of the tracks, including “Ingie Speaks,” 
“Crying Sounds** and “Perdido,” are 
well worth hearing for the solos and 
the arrangements. 

This dbum may not be essential 
listening but Woody Herman collectors 
will certainly want to obtain it, par¬ 
ticularly at the attractive new price of 
$2.95. The playing time is 45 minutes. 
(T.F.C.) 

★ ★ ★ 

MEMPHIS UNDERGROUND — 
Herbie Mann. Atlantic (Festival). 
Stereo SAL 953,384 (also in 
mono). 

Interest: R and B material. 
Performance: Exciting. 

Quality: Rather fuzzy recording. 
J^ereo: Normal separation. 

On this album, flautist Herbie Mann 
works with three members of his regu¬ 
lar group — Roy Ayers (vibes) and 
guitarists, Larry Coryell and Sonny 
Sharrock — together with a five-piece 
Memphis studio rhythm section. 

The material is basically R and B 
with “sour* hits like *“Hold On I*m 
Cornin’* and “Chain of Fools**; 
together with a long original by Mann 
called “Memphis Underground’* and 
the traditional tune “Battle Hymn of 
the Republic.’^ 

I have never been a great admirer 
of Mann’s flashy and rather shallow 
flute playing but, in this album, he 
plays with much more fire and excite¬ 
ment than usual. A large part of this 
undoubtedly rubs off from guitarist 
Larry Coryell, one of the most out¬ 
standing young musicians to appear for 
some years. He takes quite remarkable 
solos, for example, on “Memphis” and 
“Hold On.” 

The added rhythm section, too, is 
very solid and relaxed with bass player 
Tommy Cogbill and drummer Gene 
Christman outstanding. 

While the tension and atmosphere. 


which is almost unbearable on “Chain 
of Fools,” may be little more than a 
surface excitement, the L.P. is still well 
worth hearing, particularly for Coryell. 
It goes without saying that Herbie 
Mann admirers will undoubtedly want 
to add this to their collections. The 
playing-time is 36 minutes. (T.F.C.) 

★ ★ ★ 

RAY CHARLES AT NEWPORT. At¬ 
lantic (Festival). Stereo SAL 933,- 
403 (ako in mcMDio). 

Interest: Vocals and instrumentals. 
Performance: Exciting. 

Quality: Good for “live” record¬ 
ing. 

Stereo: Adds little. 

The eight tracks on this L.P. were 
recorded “live” at the 1958 Newport 
Jazz Festival. This was, incidentally, 
one of the first occasions on whic^ 
Ray Charles had been presented to a 
predominantly jazz audience, his ap¬ 
pearances and recordings up to that 
time having been directed more to¬ 
wards the R and B market. 

Ray Charles is very much a matter 
of personal taste. I myself prefer his 
piano playing to his gospel and blues 
singing, but both are well represented 
on this LP. 

Four of the eight tracks are instru¬ 
mentals featuring his seven-piece back¬ 
ing group, under the direction of tenor- 
ist, David Newman. “Blues Waltz” and 
“Hot Rod”* (Charles originals) feature 
most of the band while “Sherry” is 
mainly a piano feature for (Charles 
himself. The remaining instrumental 
“In a Little Spanish Town”* is very 
dull and could have been omitted. 

The four vocals on the album in¬ 
clude ‘Talkin’ About You” and “A 
Fool for You,” and they are typical 
Charles performances. He sings with 
great feding and “soul” and he is a 
past master at creating unbelievable 
tension in his performances. 

This Newport L.P. has always been 
regarded as one of Ray Charles* most 
exciting and successful sessions. I sus¬ 
pect that it has not really stood 
the test of 11 years, but many admirers 
of Ray Charles will be plea^ to wel¬ 
come its return to the catalogues. The 
playing time is 40 minutes. (T.F.C.) 


Chick Webb — "'highly recommended”. ... 


A LEGEND — Chick Webb, Volume 
One 1929-36. Festival Jazz Heri¬ 
tage Series. Calendar Stereo 
SR66-9650 (also mono). 

Interest: Great band of the 1930s. 
Performance: Most enjoyable. 
Quality: Good transfers. 

Stereo: Electronically rechan¬ 
nelled. 

The unexpected re-release, on the 
$2.95 Calendar label, of the albums in 
Festival’s Jazz Heritage series probably 
means that the albums did not sell 
satisfactorily at the full $5.75 price. 
However*, I always felt that this was 
excessive for re-issue material (from 
the American Decca catalogues). In 
addition. Festival undoubtedly glutted 
the limited Australian market for 
specialise jazz released, instead of spac¬ 
ing them over a period of months. 

But the albums were imi»rtant 
musically and well presented with in¬ 


formative sleeve-notes. At the Calen¬ 
dar price of $2.95, they represent ex¬ 
ceptionally good value. 

The first of the Chick Webb vol¬ 
umes covers the period from 1929 to 
1936, when Ella Fitzgerald’s singing 
was becoming rather more important 
than the band itself. As I pointed out 
in my original review of this L.P., the 
secret of the Webb Band was not so 
much its individual personality, 
or even its considerable solo strength; 
but rather the fact that it swung very 
hard and had tremendous appeal to 
dancers. 

Among the highlights on this album 
are Edgar Sampson’s great arrange¬ 
ments (especially “Don’t be That 
Way”); the trombone solos by Jimmy 
Harrison and Sandy Williams; and the 
trumpet work of Bobby Stark and Taft 
Jordon. This, and most of the Jazz 
Heritage Calendar albums, can be 
highly recommended. (T.F.C.) Q 
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"INNERBOND" 

(Regd.) 

BONDED 

ACXTATE 



FOR PACKING mi 


SPEAKER ENCLOSURES 


A n»w resilient Bonded Wedding 
made from ultra fine Cellulose Ace*> 
tate Fibres that gives high efficieney 
for Sound Absorption. 

“INNERBOND” is light, clean, dutb 
free and easy to handle. Because ell 
the fibres are bonded “INNERBOND” 
will hang as a “curtain" and will nof 
fracture or break down due to vibra¬ 
tion. 

“INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellent; “INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of i" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTSi 

SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.; Broadway Electronics (Sales) 
Pty. Ltd.. 32 Glebe Point Rd.t 
GLEBE; Convoy International Pty. Ltd., 
449 Kent St.; Encel Electronics Pty. 
Ltd.. 257 Clarence St.; Kent Hi-Fi 
432 Kent St.. Mastersound Sales Pty. 
Ltd.. 400 Kent St.; Radio Despatch 
Service. 869 Georae St.: Peter Shailev 
Electronics Pty. Ltd., 127 York St.; 
Stereo Music Systems; 193 Clarence 
St.; Circuit Components (A/sia) Pty. 
Ltd., 460 Bexley Rd.. BEXLEY; Classic 
Radio, 245 Parramatta Rd., HABER- 
FIELD: Dyna Stereo Wv. Ltd.. 33l 
Prince’s H’way,. ST. PETERS; Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road. HURLSTONE PARK; H. 
B Radio Products, 103-105 Catherine 
St.. LEICHHARDT. ^ 

NEWCASTLE: Martin de Launay Pty.' Ltd., 
King and Darby Streets: Dynamic 
Sound, 587 Hunter Street. 

WOLLONGONG: Electricon Parts Pty. Ltd.. 
82 Keira Street; Martin de Launay 
Pty. Ltd.. 270 Keira Street. 

MELBOURNE: J. H. Magrath and Co. PtV. 
Ltd.. 208 Little Lonsdale Street. 

BRISBANE: A. E. Harroid Pty. Ltd.. 123 
Charlotte Street; Brisbane Agencies. 78 


Wickham Street. Fortitude 


gencies. 

Valley. 


IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Boovai. 

NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnall 
St.. Pinlico. Townsville. 

ADELAIDE: Duncan Agencies, 57 Woodvllle 
Road, Woodvllle: General Accessories. 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Hindmarsh Square. 

PERTH: Atkins (WA.) Ltd.. 894 Hay 
Street; Carlyle and Co. Pty. Ltd.. 1 
Milligan Street: General Accessories. 
46 Milligan Street. 

HOBART: Homecrafts-Tasmania. 199 Collins 
Street. 


If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $650 

Postage paid in Australia and Territories 

to- the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
N.S.W.. 2040. 

Box 546 — G.P.O., Sydnoy. 2001. 
Phono; 56-2780. 
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rSIlVG ALL SILICON TRANSMSTOBS 


36 WATTS-RMS 


SPECIFICATIONS: 

POWER OUTPUT: 18 watts per channd R.M.S’. 
Total output 36 watts R.M.S, 

FitEQUENCYJRESPONSE: From 20 cycles to 20,000 
± Idb. 

HARMONIC DISTORTION: Less than 1 per cent at 
14 watts output. 

HUM AND NOISE: Aux. 70db, Mag. 50db. 

INPUT SENSITIVITY, Mag. 3mv. Aux. and tuner 
200 mv. 

SPEAKER IMPEDANCE: 8 oms. 

EQUALISED: Mag. RIAA. 

TONE CONTROLS: Bass 50 c/s ± 12db. Treble 
10 kc/s ± 12db. 

LOUDNESS CONTROL: 50 c/s lOdb. 

SCRATCH FILTER: (High filter) at 10 kc/s 9db. 

RUMBLE FILTER: (Low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER, Record or 
play-back with din plug connnection. 

PROVISION FOR HEADPHONES with headphone/ 
speaker switch on front panel. 



MODEL C300/20 

$119.00 FREIGHT EXTRA. 

DIMENSIONS: 16iin v 5iin x llin deep. 

Mounted in oiled walnut or teak veneered cabinet, 
_ with metal trim and matching knobs. _ 

THE CIRCUIT INCORPORATES regulated power 
supply with transistor switching protection for 
output transistors. 26 silicon transistors plus 5 
diodes are used. 



__ - ^! 




ABOVE AMPLIFIER 
WITH INBUILT A.M. 
TUNER 




MODEL C300/2a/T 


$144.00 


FREIGHT 

EXTRA 


2 WATT RMS PER CHANNEL VERSION OF ABOVE AMPLIFIERS AS PREVIOUSLY ADVERTISED 
LSO AVAILABLE. $134.00 WITH TUNER. 


taw AU-IRANSISm AM. WtKR WUH PRE AmaiBl 


Suitable for use with all transistor or valve Hi-Fi amplifiers, tape recorders or 
P.A. amplifiers. $4Q«00 

SPECIFICATIONS: 

Frequency coverage 530 to 1,600 K.C. Inbuilt aerial, provision for external aerial. 
240 volt, A.C. operation. Output variable from 50mv to 1.5 volts. Timber cabinet 
finished in teak or walnut. Band width 9KC. 



DIMENSIONS: lOim^x 3in x Siin. 



$118.00 


MODEL (200V. BUED ON THE 
PLAYMASTER 118 WITH ITINER 

Dimension 16iin X 5iin x llin. 

CABINET IN OILED WALNUT OR TEAK WITH 
*^TRA METAL TRIM. 

This amplifier is based on the Playmaster 118 circuit as featured in “Electronics Australia,” to which has been 
added the following features: 

• Inbuilt high gain A.M. tuner with a coverage of 530 to 1,600 K.C. 

• Loudness control giving bass boost at low volume. 

• Provision for tape, record and play-back, with din connector. 

• Calibrated dial available for all States, 

• EM84 tuning indicator giving accurate tuning with ease. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorpating 
Ferguson O.P.412 gain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 

6N8, EM84 and 2 silicon diodes. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 


NEW 24 WATT RMS, TRANSISTOR AMPUHER 
WITH INBUILT AM TUNER 



MODEL C250 


$118.00 


FREIGHT 

EXTRA 


DIMENSIONS isrm x 4iin x llin deep. 
Cover finished in teak or walnut wood grain. 
Incorporates 24 low noise silicon transistors plus 
5 diodes. 


SPECIFICATIONS: 

POWER OUTPUT. 12 watts per channel 24 watts R.M.S. total 
(48 watts music power). 

FREQUENCY RESPONSE. 20 Cycles to 20,000 ± Idb. 

HARMONIC DISTORTION. Less than 1% at 10 watts. 

HUM AND NOISE. Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY. Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE. 8 ohms. 

EQUALIZED. Mag. RIAA. 

TONE CONTROLS. Bass 50c/s ± 12db. treble lOkc. 

± 12db. 

LOUDNESS CONTROL. 50c/s lOdb. 

SCRATCH FILTER. (High filter) at lOkc. 9db. 

PROVISION FOR TAPE RECORDER. Record or play back with 
standard din plug connection. 

TUNER. This unit can be supplied with either valve or transistor 
tuner with a coverage of 530 to 1,600 K.C. Calibrated dial 
available for all States. 


COMPACT STEREO SYSTEM 



Above amplifier and tuner in attractive 
timber cabinet with hinged tinted perspex 
cover fitted with the new Uarrard 
60 Mk. 11 changer or SP25 Mk. II 
player with Pickering AC2 magnetic cart¬ 
ridge plus two Playmaster bookshelf 
speakers. 

Available in teak, walnut or maple. Oiled 
finish. 


$260.00 



Cabinet 
Dimensions 
18in X 12in x 7in 


CABINET DIMENSIONS 
18 X 14i X 8i 



Dimensions: 14in x 
81in X 8iin. 


MULLARD 
MAGNAVOX 
MINI SPEAKERS 

These units designed by 
Mullard and Magnavox 
engineers compare fav¬ 
ourably with imported 
B/S Speakers costing 
more than twice the 
amount and are ideal 
where space is limited. 
Incorporates the Mag¬ 
navox 6WR 6-inch 
Speaker and the new 
3TC Mk. II tweeter 
frequency response, 50 
to 18,000 cycles. Power 
rating max. 8 watts. 
Available in 71 or 15- 
ohm impedance. 

$27.00 

Post and Packing: 
N.S.W. $1.50. 
Interstate, $2.00. 


NEW BOOKSHELF SPEAKER 
SYSTEMS 


PLAYMASTER 

BOOKSHELF 

SYSTEM 

Available In 15 ohms or S (riims. 

$30.00 

Post and Packing: N.S.W. $2.00, 
Interstate $2.50. 


PLAYMASTER 
SUPER BOOKSHELF 

Using two of the new Magnavox 
6WR Speakers and one 3TC 
tweeter. Dimensions: 19iin x lOin 
X 8in. 

Available in 8 or 15 ohms. 


$40.0d 


Post and Packing: N.S.W. $2.00, 
Interstate $3.00 


ALL SPEAKER UNITS FINISHED IN OILED WALNUT, MAPLE 

OR TEAK, 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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TRADE REVIEWS 
AND RELEASES 



DOVEDALE III LOUDSPEAKER SYSTEM 


The Wharfdale Dovedale III is one of the loudspeaker 
systems with a volume of 2 cu. ft. — a size currently pop¬ 
ular in overseas markets, it uses three loudspeakers; a 12in 
woofer, a 5in midrange unit, and a 1 in dome tweeter. A 
pair of these systems was submitted to us for review by 
Simon Gray Pty. Ltd. 


The Dovedale enclosure measures 24 x 
14 X 12 inches and is made of 5/Sin 
thick particle board, apart from the front 
baffle, which is made of 5/Sin thick ply¬ 
wood. It is finished on four sides in 
polished walnut or, in the case of our 
samples, in oiled teak veneer. The front 
grille is removable and is covered in 
black, gold-flecked, acoustically trans¬ 
parent cloth which gives an attractive but 
unobtrusive appearance. The cabinet may 
be used horizontally or vertically. 

The enclosure is sealed and partially 
filled and lined with bonded fibre. The 



wadding to soak up sound from the rear 
of the cone. 

The tweeter is a lin plastic dome unk 
with a large square ceramic magnet. The 
magnet and dome assembly are attached 
to a plastic phasing plate which in turn is 
secured to the front baffle; more about 
this later. 

Frequency response is quoted by the 
manufacturer as ranging smoothly from 
4 OH 2 to 20KHz. The nominal impedance 
of the system is 8-ohms and it is suitable 
for amplifiers designed for 4 to 8-ohm 
loads. Power handling capability of the 
system is rated at a generous 35 watts 



The Dovedale 111 with front fret re¬ 
moved, Note the powerful 12-inch 
woofer. 


acoustic efficiency was only on a par 
with that expected from compact systems 
with miniature woofers. Plainly^ the 
I>ovedalc is intended for use with very 
powerful amplifiers which are appearin*^ 
in ever-increasing Quantities on me mar¬ 
ket. Hence, the high power handling 
capability which is necessary in order to 
adiieve a high loudness level. 

While the glide tone tests revealed that 
the loudspeakers were well teamed, the 
cabinet left something to be desired. At 
high power levels the rear panel exhibited 
some resonance and front grille cloth 
buzzed audibly. Also noticeable was a 
spurious noise coming from the tweeter 
when the woofer was heavily loaded with 
low-frequency signals in the region of 100 
to 200Hz. 

At first we diought the spurious noise 
was caused by ^‘crossing over** the tweeter 
at too low a frequency and thereby excit¬ 
ing its natural resonance, which can typi¬ 
cally be of the order of 500Hz. Close 
inspection proved that this was not the 
case. What was actually occurring was 
that the plastic mounting plate to which 
the tweeter’s ma^et/dome assembly was 
attached was being flexed bv the low 
frequency energy from the woofer. 

While these effects may not be pro¬ 
voked as readily by program material as 
by high level test tones, the possibility of 
them colouring particular passages is 
there. 

Actual listening tests again pointed up 
the smooth frequency response of the 
Dovedale system. There was little 
need for bass boost and treble dispersion 
was good, due to the “point source’’ 
effea of the small tweeter. Strange¬ 
ly enough, the Dovedale sounded less 
bright in the treble than many less expen¬ 
sive systems we have heard — probablv 
because these other systems have not had 
the very smooth response, particularly in 
the critical 2 to 5KHz region, that the 
Dovedale has. And it certainly does not 
need much/ if anything, in the way of bass 
boost. 

In short, the Dovedale is a very pro¬ 
mising loudspeaker system, capable of ex¬ 
cellent reprc^uction with modem higher- 
powered amplifier systems. It has been 
well reviewed and well received overseas. 
We do feel, however, that the 
manufacturers should give attention to cer¬ 
tain cabinet details and remove any appre¬ 
hension which these may cause. 

Retail price of the unit, including sales 
tax, is $184. 

Further information r^arding this and 
other products in the Wharfedale can be 
obtain^ from the Australian distributors, 
Simon Gray Pty. Ltd., 28 Elizabeth Street, 
Melbourne, Victoria, or normal retail out¬ 
lets. (L.D.S.) 

llllllillllllHIWIIliililllMIliimilllllllllllllll 

3-Lead 1C Regulator 

An integrated circuit packaged in a 
three-lead transistor can has been intro¬ 
duced by the National Semiccmductor 
Corpomtion of the UJS.A. It is the 
LM109, a 5V regulator for digital logic 
systems. The LM109 needs no external 
components; ks only leads are for input, 
output and ground. The circuit is avail¬ 
able in two packages — a solid Kovlar 
TO-5 can from which, with adequate heat 
sinking, it can deKver 200mA; and a TO-3 
power package with output current of 
over lA. Ihe LM109 is protected against 
overload by thermal limiting as well as 
current limiting, and is said to be virtually 
blowout proof. 

The circuit operates at an input voltage 
of only 6.5V by using for its reference 
vokage the emitter-base voltage of silicon 
transistors (1.218V) instead of a zener 
breakdown voltage. The output volt^ re¬ 
quires no adjustment, being determine at 
die production stage. The long-term 
stability is better than lOuV. 

For further information contact the dis¬ 
tributors, Rutherford Electronics Pty. Ltd., 
P.O. Box 30, North Balwyn, Vic. 3104. 


woofer is mounted from the rear of the 
baffle, while the other two units are 
mounted from the front The woofer has 
a conventional, corrugated paper cone 
fitted with a synthetic rubber roll and 
generous spider assembly to allow large 
cone excursions. Magnetic flux density of 
11,500 oersted in the voice coil gap is 
provided by a large, square ceramic 
magnet. As might be expected, the mas¬ 
sive cone basket is of cast construction. 

The 5in midrange unit is interesting in 
that the cone is doped with a shiny, 
rubbery material. The loudspeaker itself 
is mounted in a rigid cardboard tube to 
prevent “pumping” by die woofer; the 
cardboard tube being packed with B.A.F. 
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RMS. The woofer covers the range from 
40Hz to 450Hz, the midrange unit carries 
on up to 3Kz and the tweeter ranges up 
from there. 

Glide tone testing with an AF sinewave 
generator indicated that the frequency 
response over the whole of the audible 
range was very smooth indeed, apart 
from some lumpiness in the region from 
50 to 40Hz, below which the resiponse 
was attenuated sharply. In this respect, 
the Dovedale is probably one of the 
smoothest loudspeaker systems we have 
tested to date and a smooth frequency 
response is a highly desirable characteris¬ 
tic for any loudspeaker system in order 
to reproduce music accurately. 

We were surprised to note that the 
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MULTIMETER ALSO MEASURES TEMPERATURE 


Jacoby, Mitchell & Company Pty. Ltd, recently submitted for revfew 
a Normatest Multimeter, which has measuring capabilities well in 
excess of normal instruments of this size. In spite of its small size, 
it has many features, such as a large, easily read scale, a sensitivity 
of 20,000 ohms/volt on DC, taut-hand suspension, a 6-amp AC 
range and the ahUity to make temperature measurements with an 
optional thermocouple probe. 



The unit is housed in a grey plastic 
case measuring 6i x x 1| inches thick. 
The dial carries five ranges and maximum 
use has been made of the available glass 
areas for easy legibility. The movement is 
of the taut-band suspension type, which 
has good overload capability. 

The DC voltage ranges, with a sensiti¬ 
vity of 20,000 ohms/volt are 1.2, 6, 30, 
60, 120 and 600 volts. The accuracy claim¬ 
ed is plus or minus 2.5 per cent, and 
checks on all ranges showed that it was 
well within this figure. AC voltage ranges 
have a sensitivity of 4000 ohms/volt and 
are as follows: 6, 30, 150, 300 and 600 

volts. An error additional to that for 
the DC ranges is quoted for the AC 
ranges as follows: from 15 

500Hz — plus or minus 1 per cent; from 
500Hz to 5KHz — plus or minus 2.5 
per cent and from 5KHz to 30KHz -- 
plus or minus 5 per cent. In actual 
fact we found the accuracy to be within 
plus or minus 3 per cent even at fre¬ 
quencies beyond 30KHz. 

The reference which we used for 
checking is a digital voltmeter with an 
accuracy of the order of 0.1 per cent. 

DC current ranges are as follows: 30uA, 
120uA, 600uA, 3mA, 12mA, 60mA, 300mA, 
1.2. amps and 6 amps. AC current ranges 
are 150uA, 600uA. 3mA, 15mA, 60mA, 
300mA, 1.5 amps and 6 amps. The Nor¬ 
matest thus has more current ranges than 
voltage ranges, which is unusual. 

There are two ohms ranges; xl and 
xlOO, which enable most resistor values 
except those below 20 ohm to be easily 
checked. A single penlite cell provides 
current for the ohms ranges and is accom¬ 
modated behind a spring-loaded sliding 
partition in the back of the case. 

The ranges are selected by 
a large rotary switch in conjunction with 
a four - position slide switch 
which selects the temperature scale, ohms 
ranges and AC or DC ranges. We found 
that having to use a rot^ switch and 
a slide switch was sometimes confusing 
and one could easily forget to move the 
slide switch to the correct p>osition for 
the desired range. 

The circuitry for the unit is 
accommodated on printed board and a 
feature of this was the large, ruggedly con¬ 


structed, tapped shunt which is apparently 
calibrated in situ. 

Because of the taut suspension the 
manufacturer claims that the meter Is able 
to withstand momentary overloads with a 
factor up to 1000. The pointer is made 
of glass so that it cannot be bent by 
these severe overloads. If the overload 
is maintained for more than a few seconds 
permanent damage would naturally re¬ 
sult to the internal circuitry. Because of 
the confusion regarding the selector 
switches noted above, the meter was inad¬ 
vertently overloaded several times but no 
apparent damage resulted and accuracy 
was not impaired. 

The major feature of this multimeter is 
the ability to make temperature measure¬ 
ments with the aid of an optional iron- 
constantan thermocouple probe. This al¬ 
lows temperature measurement up to a 
maximum of 240 de^ees Centigrade above 
ambient or a maximum of 300 degrees 
Centigrade. This is very convenient when 
developing new circuitry and indeed, it 
was used in the development of a high 
power amplifier in our own laboratory. 

To sum up, the Normatest is a well- 
designed, compact instrument which is 
very versatile. The little handbook supplied 
with it describes the many uses to which 
the meter can be put. Price is $30 plus 
tax and the thermocouple probe is $14 
plus tax which is a very worthwhile ad¬ 
dition to the meter. It is available throu^ 
most trade houses or direct from the dis¬ 
tributors, Jacoby, Mitchell and Company 
Pty. Ltd., 469-475 Kent Street, Sydney or 
their interstate branches. (L.D.S.) 

miiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiitiiiniiiu 

KODAK (A’ASIA) PTY. LTD., 173 

199 Elizabeth Street, Coburg, Vic., 3058. 
High Speed Dufdicating Plates. For 
making quantity copies of printed circuit 
negatives with precise tolerances, and for 
reproducing line negatives and other 
scribed images. The new plates deliver 
maximum density from either negatives or 
positives, exposing the original film 
through the base, or emulsion-to-emulsion 
(for duplicating either films or plates). The 
plates are available in ten sizes, ranging 
from 4 X 6in on a .06in base to 20 x 24in 
on a 0.25in base. For further information 
contact any branch of Kodak in Australia. 


WANTED 

TECHNICIANS 


For casual employment on 
our night servicing shift 
6 p.m. to 11 p.m., also week¬ 
end work available. 

Work entails servicing oil 
brands of radios, tape re¬ 
corders, stereo equipment, 
etc. 

(Experienced people need 
only apply.) 


Ring or direct application 
to; 

31-5430 MrL DEHCH 31-6786 

(Deitron Electronic Service Division) 

4-6 TAYLOR ST., TAYLOR SQ. 
DARLINGHURST, N.S.W. 2010 


NEW EQUIPMENT 
CABINETS 



MODEL 154. With lift-up lid over 
player. Sliding door in front of ampli¬ 
fier compartment. Large storage space 
with four separators. Size 36in wide, 
171in deep, 31 in high. 

Price 


Made and Polished, maple, 

walnut or teak.$65.00 

Packing. $2.20 

Kit of Parts, maple.$36.50 

Teak extra, kits only . . . . $6.50 

Packing. $1.4C 

New Player Platform model 175 

is 16in X 14in x 3|in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak, 50c extra. Perspex 
cover, 31fin or 5Jin hi^, $8JtO and 
$1.50 extra if required hinged. 
Please specify cut out required. 



MODEL 186 

New Player Cabinet model 186 is 
join high, I6in wide, 16iin deep and 
5iin above shelf. Finished with tinted 
perspex top. Price $22.00 for maple 
or walnut or teak. Kit of parts, 
$13.50. Teak, $1.00 extra (kits only). 
Height of this model can be increased 
to take various amplifiers. Tailored cut 
out. Ask for quotation. F.O.R. Pack¬ 
ing $1. 

Write for Catalogue and 
Player Guide 

H. B. RADIO SALES 

105 Catherine Street, 
Leichhardt, Sydney. 
Telephone: 56-5580. 
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WORLD FAMOUS HI-FI STEREO EQUIPMENT DOMES TO 


ADEUIDE 


An exciting new range of Hi-^Fi Stereo equipment is now available 
to the South Australian enthusiast. Our comprehensive market 
research assures that we offer the best value for money and our 
realistic low prices are backed by guaranteed after-sales service. 

New Speaker Kit Handles 15 Watt R.M.S. 

Careful technical research has developed a new 2-way speaker 
kit capable of handling 15 watt r.ni.s. (8” bass and 2” tweeter). 
Overall frequency response is 30-20,000 cycles and the kit sells 
for a modest $23.50 (including aossover network). The kit can 
he used in vented enclosures up to 3 cn. ft. and also gives outstan¬ 
ding performance in less than 1 cu. ft. (infinite baflDe). 


mag- 


loud' 


UNITED TRADE SALES 


PTY. LTI>. 


POWER SUPPLIES 

600V. 400 mA. Complete with 2 x 
866A Rectifiers. 2 x SOOmA Filter 
Chokes on 19in Rack Panel. Good 
condition. Weight approx 501b. 

$15.00. 

Freight extra. 


VALVE SPECIALS 


833A. 

872A 

6SL7. 

6SN7. 

6A8G. 

6J8. 

6K8. 

6B8. 

6U7. 

6SK7. 

6AC7. 

6X4. 

6X5. 

6AM6. 


$6.00 (use 
75 cents. 
$ 1 . 00 . 

60 cents. 
$1.50 
$1.75 
$ 1 . 00 . 
$1.50. 

60 cents. 
75 cents. 
20 cents. 
60 cents. 
75 cents. 
65 cents. 


6SJ7. 

5V4. 

6AL5. 

6AU6. 

6J6. 

6K7. 

6J7. 

813. 

807. 

5U4. 

5R4. 

12AT7. 

815. 


60 cents. 
$ 1 . 00 . 

30 cents. 
$ 1 . 00 . 

30 cents. 
50 cents. 
50 cents. 
$ 6 . 00 . 

70 cents. 
$ 1 . 00 . 
$ 1 . 00 . 

50 cents. 
70 cents. 


Postage extra. 


RECEIVERS 

AWA Type 1C83S8 — 2.5MHz to 
22MHz. 

14 Tubes B.F.O. 455KC. xtal filter. 
A.V.C. Fast and Slow S meter. 

Octal tubes. Separate power supply. 
With speaker. Plug in coils. 

Nice clean condition, weight appro! 
601b. 

A bargain at $50. 

Freight extra. 


NU-METAL SHIELDS 
To suit 5BP and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea. plus 30c pack, and 
post.__ 

TAPE HEADS 

Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1.50 ea. 

PLUS 10c pack, and post _ 

CAPACITORS 

80 for $2 in Poly Packed Bags. 

__Mixed values only._ 

TRIO TR2E 

2-METRE TRANSCEIVER 

• Triple conversion receiver with 

crystal locked second and third 

oscfllators for maximum selectivity 
and sensitivity. 

• Separate VFO tuning for both re¬ 
ceiver and transmitter. 

• Nuvistor RF amplifier. 

• Provision for crystal locking of the 
transmitter. 

• 12 volts DC (internal transistor 

power supply) and 230-240 volts 

AC operation. 

• Noise limiter and squelch. 

• 17 tubes, 4 transistors and 7 diodes. 

• 1 microvolt sensitivity for 10 db. 
S/N ratio at 14 6 Me. 

• ^'S** meter, RF output meter and 
netting control. 

Price: $282. 

3,000 TYPE RELAYS. 

Large range. Only 50c each. 

COMPLETE RANGE OF METERS. 
P25s 2isq. 

lOOuA .. . $6.^ 1mA .. .. $4.50 

500uA .. . $SaS 50mA .... $4.50 

10mA .. . $4.50 S^meter .. . $5.25 

MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, incl. tax. CT 500 20K 
ohms per volt, $15 incl. tax. CT 330 
20,000 ohms per volt, $17Jt5. 


^ LUX ANPURQtS 

1^ GRACE tone arms - 
netic cartridges 

CELESTION co-axial 
speakers 

^ REVOX tape recorders 

^ CONNOISSEUR belt drive turn¬ 
tables 

LUSTRE Tone Arms, RICH¬ 
ARD ALLAN Loudspeakers, 
SOUND Amplifiers, PEER¬ 
LESS Loudspeakers. SONICS 
Speaker Systems, P.E. Turn¬ 
tables, MICRO Magnetic Cart¬ 
ridges, KALTRO Loudspeak¬ 
ers, COMPAX Radio Tuners. 

6 GAYS ARCADE, 
ADELAIDE 

Mt Ad»lald» Arcadm) 

Phon« 23-2203 


COSSOR 1049 Double Beam Oscillo¬ 
scopes in good condition. Fully check¬ 
ed. 

$85. 

Freight extra. 

TRANSISTOR V.H.F. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
1F-600KC to l,000Kc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio Price only $14.40 plus 45c 
postage. 

TRANSISTORS 

2SC73, 2SD65, 2T76, OC66, 2T65 
25c ea. or in 100 lots 20c ea. 

LSGll SIGNAL GENERATOR 
120KHZ to 260 MHZ New in sealed 
carton $35, postage $1. 

MILLER TRANSISTORISED IF 
STRIPS 

455 Kc Selectivity 5 Kc at 6db down. 
Power 6 Volts 2mA gain 50db. 

Price: $9.70. 

RESISTORS. Mixed Values only in 
Bags; $2 per 100, or 50 for $1. 

3,000 Ty^ Relays. New stocks. 50c 
each. Plus postage. 

WANTED BUY: 
RECEIVERS, TRANSMITTERS 
_TEST EQUIPMENT._ 

All prices subject to alteration without 
notice. All items PLUS POSTAGE. 


280 LONSDALE STREET. 
Melbourne. Phone S63-3815. 

(Opposite Myers) 
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The unit we examined passed a current 
of 4.3mA though a short circuit load. 
This current fell to 1.2mA when the load 
was increased to 4.7K — the highest 
resistance at which the unit would oscil¬ 
late. 

All inquiries should be addressed to the 
Australian distributors Ronald J. T. 
Payne Pty. Ltd.. 385-387 Bridge Road, 
Richmond, Vic. 3121. (J.H.) 

•MIIHIIItlllllllllfllimilllltUtllllllllilltllllli 

HY-Q ELECTRONICS PTY. LTD., 
10-12 Rosella Street, Frankston, Vic. 
3199, has been awarded the major por¬ 
tion of a Department of Supply contract 
to supply substantial quantities of quartz 
crystals to the R.A.A.F. over a two year 
period. 


RECORDING TAPE 

RDING TAPE BRAND NEW, BOXED 

GUARANTEED 


RADIO MART 
338 Pin STREET, 
SYDNEY 

All Mail 

Box 4913 G.P.O. 2001 


DT-360 DIGITAL MULTIMETER 


Pictured is the Model DT-360 Digital Multimeter, a compact, low- 
cost instrument manufactured by Data Technology Corporation of 
Palo Alto, California, and avaHable in Australia from Racal Elec¬ 
tronics Pty. Ltd. 


The DT-360 is suit¬ 
able for use in produc¬ 
tion testing, servicing, 
research and develop¬ 
ment, and educational 
applications. It offers 
virtually all of the fun¬ 
ctional versatility of 
a conventional analog 
multi-meter and elec¬ 
tronic voltmeter, to¬ 
gether with the reso¬ 
lution, accuracy and 
freedom - from - read¬ 
ing-error characteristic 
of digital instruments. 

Fully solid-state apart 
from the gas discharge 
readout tubes, the in¬ 
strument offers a dis¬ 
play with “3 full dec¬ 
ades plus single digit^ 
over-range*’ resolution 
(.05 per cept). It em- 
I>loys the Ugihly stable dual-slope integra- 
tmn technique for analog-digital conver¬ 
sion, ^d gives automatic DC polarity 
indication. Rated measufement accuracy 
on the DC voltage ranges *is within (0.1 
per cent ±1LSD); on the AC voltage 
ranges, within (0.5 per cent :+; 2LSD) 
from 50Hz to lOKHz (useful current 
range much wider); on the DC and AC 
current ranges, within (0.2 per cent ± 
2LSD), and on the resistance ranges, with¬ 
in (0.2 per cent ± 2LSD). 

Range selection on the DT-360 is per- 


Kiange selection on the DT-360 is per¬ 
formed by a row of pushbuttons adjacent 
to the readout diisplay. Four white buttons 
select the functions, i.e., DC-AC-MA- 
KO, while five black buttons select from 
the range multipliers 0.2, 2, 20, 200, and 
2000. TTie last of these a^Hes only to the 
current and resistance lunotions, as the 
maximum FSD on the voltage ranges is 
lOOOV. The instrument proviefe a total of 
25 measuring ranges. Decimal point indi¬ 
cation is provided on the display, dperated 
by the range selector buttons. The input 
miay be floated at up to 500V above 
ground during measuremenits. 

Input imp^ance of the instrument on 
the DC voltage ranges is greater than 
lOOM on the two lowest ranges, and lOM 
on the higher ranges. On AC ranges 
it is 10M/90i^. The output current on Sie 
resistance ranges is 1mA maximium. 
Instrument overflow is indicated flashing 
of the over-range digit. The instnimenit is 
quite extensively protected from gross 
overload dama^, and a table giving die 
overload capability for the various ranges 
is attached to the rear of die case for 
easy reference. 

Tbe instrument is boused in a vei^ 
compact case measuring 9in x 7in 
X 3in with handle extended, the case 
itself being a buff coloured anpact^resist- 
ance plastic moulding. Preset controls are 
avtailaible for adjustment beneath a clip-on 
fascia strip on tne case front Total weight 
of the instrument is only 42 ounces. 

Although normally supplied for AC 
mains operation (it draws a mere 7 watts), 
it may he operated from an internal DC 
source fbr fully mains-free use, by means 
of an optional battery pack. 

The sample DT-360 unit pictured was 
examined and tested in our laboratory, and 
gave a very impressive account of itself. 
Apart from its noteworthy compactness 
and light weight, which were immediately 
apparent, we were most impressed with 
the readout display, which is particularly 


CONTINUITY TESTER 

A novel instrument for checking 
the continuity of circuits has been 
submitted for review by Ronald 
J. T. Payne Pty. Ltd. 

Known as the “Bleeptest,” the unit is a 
simple continuity tester for use by techni¬ 
cians, wiremen, inspectors, electricians, 
etc., where the continuity of a circuit 
has to be confirmed and can stand a 
nominal load of 6mA 

The unit uses a transistor oscillator and 
a rocking armature motor to produce an 
audible note when connected to a low- 
resistance circuit. 

The tester is fitted with a stainless steel 
dress clip so that it may be used with both 
hands free. A small eyelet is provided for 
a lanyard. The unit is enclosed in a 
high impact moulded case with a tough 
durable finish. Output sockets for 4mm. 
plugs are fitted in the bottom of the case; 
the tester is supplied complete with plugs. 

Access to the battery compartment is 
by removal of the lid, attached to the base 
by three screws. The battery used is a 
PP3 or equivalent 9V type. 


crisp and bright for an instrument in this 
price range. 

On the operational side, the instrument 
was found to be equally impressive. The 
many ranges provided are easily selected, 
and the range in use is quite unamibig- 
uously indicated by the selector buttons. 
The peiformiance itself is of a high stand¬ 
ard, the stability being of a very high 
order and the accuracy proving well 
within the manufacturer’s ratings. 

In fact although the rated warm-up 
time of the instrument is quoted in the 
accompanying instruction manual as 5 
minutes, the sample unit stabilised to well 
within its specifications in less than half 
this time. This compares very favourably 
with other instruments in the price range 
concerned. 

In all respects, then, we found the 
DT-360 a most attractive instrument, and 
one which should find many applidations 
in both laboratory and field situations. 

Quoted price of the instrument is $395 
duty free, or $420 duty paid, excluding 
tax. £n(^ries may be directed to Racal 
Electronics Pty. Ltd., of 47-53 Bennie 
Street, North Ryde, N.S.W. 2113. (J.R.) 


RECORDING TAPE 

Cfieapest in Australia 

7" 2,400ft _ $3.50 

7" 1,800ft _$2.75 

5" 1,1200ft _- $2.25 

COMPACT CASSETTES 

Made in U.S.A. 

C.60 _ $1.25 

C.90 _$2.00 

Cl 20_$2.75 

GENUINE B.A.S.F. 

C60 _$2.25 

C.90 $3.00 

C.120_$3.75 
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IN YOUR LOUNGE... 

(MDinilllHIRIDIITIIO.) 


YOU MAY NOT HAVE A ROOM THE SIZE OF CARNEGIE HALL BUT YOU 
CAN REPRODUCE CONCERT HALL SOUND AND CLARITY WITH PIONEER 



The PIONEER AX330 is an Imported, solid 
state tuner amplifier for the quality consc¬ 
ious, thrifty Audiophile! The AX330 Is.a 
high quality unit for those who don't have 
a living room the size of Carnegie Hall — 
but want Concert Hall clarity and purest 
sound reproduction. 


_ The PIONEER AX330 amplifier _ NOW AVAILABLE FROM YOUR DEALER. 

Contact your State Office of ASTRONICS AUSTRALASIA PTY. LTD. (Sole Australian Agents, and a member 
of the Electronic Industries Limited Group of Companies) for your nearest dealer's address. 


VIC: 161-173 Sturt St. Sth. Melb. Phone 69 0300. 
N.S.W.: 121 Crown St. E. Sydney. Phone 31 6721. 
S.A.: 81-97 Flinders St, Adelaide, Phone 23 4022. 
W.A. 28 Belmont Ave, Belmont. Phone 65 4199. 
TAS: 199 Collins St, Hobart. Phone 2 2711. 

OLD: 60-54 Lt. Edward St, Brisbane. Phone 2 0271. 


^ PIONEER 

~ FOR PURE SOUND 
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SWITCH AND INDICATOR FROM IRH 


The Switcli and Indicator Division of IRH Components Pty. Ltd. 
has introduced an appliance switch from N.K.K. and a series of 
indicators hy Telite. 


The N.K.K. afH’liance switch, type 
SDB-122, has been examined and tested by 
the Sydney County Council, and approved 
for connection in appliances connected to 
the Council’s mains. Brief specifications of 
the switch are: rating, 6A at 250V AC, 
lOA at 125V AC, and 15A at 30V AC; 
contact resistance .01 ohm maximum; in¬ 
sulation resistance at 500V DC lOOOM 
minimum; dielectric strength 1500V AC 
for 1 minute minimum; medhankal life 
50,000 <^cles; electrical life 25,000 cycles. 

Designed for swatch panel operation, 
the Telite series LT indicators are avail¬ 
able with a choice of neon, fluorescent 
and filament lamps. Standard voltages 
are: neon or fluorescent 110/120V AC, 
230/250V AC, or 400/450V AC; filament 
6V 50mA, 12V 90mA, or 24V 50mA. 
Three different modes of teiminatioo may 




be specified: white twin flex 9m kmg, end 
stripped iin and tinned; heavily plated 
6BA cheeshead screws with rigid terminal 
separation barrier; standard iin quick 
connect terminals with separation barrier. 
Lenses are available rounded or flat in a 
choice of clear or five colours. 

All inquiries should be addressed to the 
Switch and Indicator Division, IRH Com¬ 
ponents Pty. Ltd., The Orescent, Kmgs- 
grove, N.S.W. 2208. 


TRADE RELEASES—in brief 



Universal Counter GR 1192. 


imiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiitiitiiiiHiii 

McMURDO (AUST.) PTY, LTD., 15 


WAR BURTON 
FRANKI LTD., 372 
Eastern Valley Way, 

Chatswood, N.S.W., 

2067. Agents for Gen¬ 
eral Radio, U.S.A. Uni¬ 
versal Counter, modd 
GR 1192. Measures fre¬ 
quency from DC to 32- 
MHz, single and mul¬ 
tiple period, time inter¬ 
val, frequency ratio, or 
counts input pulses. 

Features include: lOmV 
sensitivity up to 20- 
MHz; trigger threshold 
and attenuation can be controlled; inter¬ 
nal crystal oscillator to provide better 
than average stability; bench or rack 
mounting; models can have 5, 6 or 7 
digits; optional BCD output. When used 
with a General Radio 1157-B scaler, the 
upper frequency limit is extended to 500- 
MHz. Prices range from $878 for a 5- 
digit bench model without BCD output, to 
$1,290 for a 7-digit rack model with data 
output. 

iiiiiiiiiiiitiiuiiiMiiiiiiiitiiiiiniiiiiiniiiiiiiiiuiii 



Isostat switches. 


Edinburgh Street, Huntingdale, Vic. 3167. 
Agents for Isostat, France. Push-Button 
and Piano Key Switches. Four types of 
switch module, each forming a self- 
contained unit, are identical in design and 
dimensions except for length, which varies 
with the number of DT contacts (2, 4, 6 
or 8). The modules can be used sii^y 
as self-contained switches (momentary or 
push-pull) or as multi-module units mount¬ 
ed on a common metal bracket which 
also carries the latching elements. Each 
module comprises a compression moulded 
block, fitted with fixed contacts mounted 
symmetrically (three fixed contacts for 
each DT switch), and a slide unit, cann¬ 
ing the moving contacts and fitt^ with 
limit stop and interlocking ramps. A dust- 
proof slide tunnel ensures balanced con¬ 
tact pressure. 

Multiple modules provide the- following 
alternatives: latch free switching (momen¬ 
tary); independent switching push-pull; 
interlocked switching, actuation of one 
button releasing the others. In addition, 
use can be made of a contactless module 
(zero module) to release the others. All 
switches are rated for low current 
service, 10 to 20W continuous duty with 
resistive loads. 


Tudor Radio 


L. E. Chapman. 


Est. 1940. 


103 ENMORE ROAD, ENMORE, 
N.S.W. 

Phone 51-1011. 



STEREO AMPLIFIER KIT SETS 
TU 10, 3.5 watt per channel .. $19 
TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .. $22.00 
TU 13, 5 watt per channel, with TU 11 

facilities .$27.00 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel.$22.00 

Transistor ear plugs .. .. 3 for $1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 

2 position.40c each 

SPEAKERS 

MSP 8-inch dual cone .. .. $6.50 

MSP 12-inch dual cone .. .. $8.50 

MSP 7 X 5 15 ohm. $4.00 

MSP 3i-inch 3 ohm. $2.00 

Rola 6 X 4 15 ohms. $3.50 

Rola 5 X 3 15 or 27 ohm .... $2.50 

Rola 5B 3 ohm. $2.00 

MSP 6 X 9 15 ohm. $5.00 

3-inch single cone 15 ohm . .. $4.20 

6 X 4 33 ohm. $3.00 

MSP 20 Watt.$19.75 

MSP 12-inch 8 ohm. $8.50 

MSP 2-inch 15 ohm. $2.00 

MSP 8-inch dual cone, 8 ohm . $6.50 

MSP 12-inch 3.5 ohm. $6.00 

MSP 4-inch large magnet 

8 ohm. $2.50 

MSP 3-inch 150 ohm. $2.50 

MSP 3-inch 15 ohm. $3.00 

National 8-inch built-in tweeter 
and crossover network .. .. $14.75 
MSP Electro Dynamic, Sin, $4, or 6 x 9. 

MSP 6 X 2 15 ohm. $3.00 

MSP 6 X 4 15 ohm. $3.50 

Peak 6o7 16 cm Hi-Fi 
Dual Tone 6m . .. $7.50 

MSP 20-watt radial beam 12pqb $21.50 
Magnavox 8 ohm 4in tweeter . $2.50 

2 gang tuning condenser .. .. $1.00 

Peak H50 horn type tweeter .. $12.00 

MSP 8-inch Speakers. $4.00 

Pioneer 15-inch 8 ohm 60 watt $40.00 
SPEAKER CABINETS complete with 
radial beam MSP 20 watt speaker and 
horn type tweeter with crossover net¬ 
work ..$70 each 

Solid oiled teak 23^ x 17 x 12. 

SPEAKER CABINETS 
7 X lOi X 4i, suit 
5x7 speaker . $3.50 

■■I 10 X 6i X 4i .. $3.50 

123 X 81 X 6 .. $5.00 

SPEAKER 
ENCLOSURE 
Complete with Sin 
M.S.P. dual - cone 
speaker, 8 or 15 
ohm.. .. $15.80 

Cabinet without speaker .. .. $10.00 
Cabinet size 16 x 10 x 8. 

RECORD CHANGERS 

B.S.R. UA25.$25.00 

B.S.R. UA70 . $40.00 

B.S.R. MA75.$50.00 


PORTABLE PHILIIPS 
RECORD PLAYER, $7.75 
6 volts. 
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MASTERSOUND SALES PTY. LIMITED 


Please send Post Free 

...» .Disc Preeners at $2.10.Hi-Fi Parastats at $9.75 

% .Dust Bugs at $5.60 

I enclose cheque/P.N., value $..... 

(Do not send postage stannps) 

Name ..... 

Address ... 


400 KENT STREET, 
SYDNEY. 29-1527 


You name your price 

we will assemble a perfectly 
matched sound system for you 


KENWOOD AMPLIFIER 

C.E.C. TURNTABLE WITH MAGNETIC CARTRIDGE 
APOLLO SPEAKER SYSTEM 
BASE & COVER 


j 

$255 


FAMOUS LEAK STEREO AMPLIFIER — 
WHARFEDALE MELTON SPEAKERS 
THE NEW DUAL TURNTABLE MODEL 1209 
SHURE M3 IE CARTRIDGE 
BASE & COVER 


$580 


CHRISTMAS GIFT I 


"Parastatik” Reg'd Disc Preener 
(Patent No. 982599] 


New Hi-R Parastat (Reg'd Pat. 
App. 58216/67) 

Gramophone Record Maintenance 
and Stylus Cleaning Kit 


The original "Dust Bug" reg'd 
(Patent No. 817598) 


LAFAYEHE AMPLIFIER — 

GARRARD SP25 TURNTABLE 
SHURE M32E CARTRIDGE 
MAGNAVOX SPEAKER IN ENCLOSURE 
BASE & COVER 


KENWOOD TURNER AMPLIFIER 
MAGNAVOX 10" SPEAKER IN ENCLOSURE 
THE NEW DUAL 1212 TURNTABLE 
SHURE MAGNETIC CARTRIDGE 
BASE & COVER 


IGNITION SYSTEM 
IN KIT FORM 

Following the article '^Background to 
Capacitor Discharge Igniticm" published 
In our November, 1969 issue, TasTrade 
Supplies is offering the Delta Mk. 10 sys¬ 
tem not only in a fully assembled form 
t^ugh retailers but also in kit form 
which should appeal to readers of "Elec¬ 
tronics Australia.” As a kit set, the sys¬ 
tem is available only by direct mail order 
from the distributors for $45. 


The kit, which can be assembled in two 
hours, is supplied complete with original 



U.S. components and a comprehensive 
assembly manual. The manual gives step- 
by-step instructions and diagrams for the 
assembly and wiring of the unit, for both 
negative and positive ground systems. Also 
provided are installation instructions and 
operational checks, including the imit's 
use with electronic tachometers. The 
manual has a simpte description of the 
unit’s operation with complete circuit dia¬ 
grams for both negative and positive 
ground systems. 

All inquiries should be addressed to the 
distributors, TasTrade Supplies, P.O. Box 
78, Campsie, N.S.W. 2194. 


iiiiniiiiittiiiHiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiit 


AURIEMA (AUSTRALASIA) PTY. 
LTD., 443 Kent Str^ Sydney, 2000. 
>^ents for JBL Professional Products Divi¬ 
sion. Control Room Monitor model 4310. 
A loudspeaker system consisting of three 
direct-radiator transducers and a frequency 
dividing network installed in a tube- 
ported enclosure. Recessed front panel 
controls allow separate adjustment of the 
l.SKHz to 7KHz "presence” range and 
the 7KHz to 15KHz "brilliance” ran^e. 
Brief specifications are: power capacity 
50W progn^; crossover 1.5KHz and 
7KHz; nominal impedance 8 ohms; dis¬ 
persion 90 degrees horizontal and vertical; 
frequency response 30Hz to 15KHz plus 
minus 5dB. 


Studio Monitor model 4320. A loud¬ 
speaker system consisting of a 15in low 
frequency loudspeaker, a hom-loaded high 
frequency driver, and a frequency divid¬ 
ing network in a tube-port^ enclosure. 
Brief specifications are; power capacity 
60W RMS, 120W program; crossover 
800Hz; nominal impedance 8 to 16 ohms 
(minimum 12.5 ohms at 175Hz); disper¬ 
sion 45 degrees vertical, 120 degrees hori¬ 
zontal; frequency re^nse 40Hz to 
ISKHz plus or minus 3dB. ^ 

GRANGER ASSOCIATES PTY. LTD., 
1 Dale Street, Brookvale, N.S.W. 2100. 
Agents for Hatfield Instruments Ltd^ 
England. Miniature Enciqisulaited LF 
Modulators, types MD 51 and MD 53. 
Suitable for use in the manufacture of 
SSB communications equipment, the 
modulators are low-cost versions of the 
earlier MD 4 modulator. Frequency 
range: type MD 51 — ports A and C» 
0.5MHz to 150MHz, port B, DC 
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to 150MHz; type MD 53—sports A and 
C, lOKHz to 50MHz, port B. DC to 
50MHz. Impedance 50 ohms. Dimensions 
1.6 X 0.86 X 0.05in (less pins). Connections 
—' solder pin terminations spaced to 0.05in 
grid for <firect mounting to printed wiring 
boKEU’ds. Also available fitted with BNC 
sockets with slightly larger dimensions. 

IRH COMIPONENTS PTY. LTD., The 
Crescent, Kingsgrove, N.S.W. 2208. 
Agents for Emerson «St Camming Inc., 
U.S.A. Eccosorb MG. A series of six mag¬ 
netically loaded epoxide rod and sheet 
materkds designed for use as absoihbrs, 
attenuators and terminations in wave¬ 
guides, coaxial lines and stripldnes. The 
attenuation at 8.6GHz ranges from 1.5 
to 63dB/cm. Other electrical properties 
are; volume resistiv^ greater than 
100,000M/cm; dielectric strength greater 
that 25V/mil. Possible applications 
include the use as a high-Q inductor core 
material in such devices as slug tuners, and 
as simple RF filters by passing leads 
through small blocks of the material. 

CIRCUIT COMPONENTS (A»ASIA) 
PTY. ltd., 460 Bexley Road, Bexley, 
N.S.W. 2207. Distributors for Adams & 
Westlake Co., U.S.A. Mercury Wetted 
Relays, series MWK/AWK. The relays in¬ 
corporate centre-off form K switching. 
They are made with plug-in octal bases or 
printed circuit mounting (0.2in centres) 
and single or double wound coils for 
operation on 6, 12, 24 or 48 volts DC. 
Sob-miniature Relays, series AWCM/ 
AWDM. Designed for printed circuit 
mounting. Supplied with single or double 
wound coils, single side stable or bi-stable, 
form C or form D contacts. 

MUTUAL COMPUTER SYSTEMS, 
Suite 508, 9107 Wil^re Boulevard, 

Beverly Hills, Calif. 90210, U.S.A. Re¬ 
conditioned Computer Systems, the com¬ 
pany markets completely reconditioned 
and tested computer systems, peripheral 
input-output equipment, and software^ at 
a fraction of the initial cost. It is a direct 
exporter of 1st, 2nd and 3rd generation 
computers and data processing equipment 
Inquiries are invited from direct users and 
from sales organisations interested in re¬ 
presenting the company. The company 
also acts as brokers and buying agents 
for any type of system, hardware, input- 
output equipment, peripherals, etc. and 
welcomes inquiries in this field. 


'fiiiiiiiiiiiiiiiiiiiiiiiiHiiittiiiiuiiiiiiiuini 

Repeater uses ICs 

The Overseas Telecommunications Com¬ 
mission (Australia) has ordered 170 of 
these regenerative repeaters, manufactured 
in Australia by Amalgamated Wireless 
(Australasia) Ltd. This latest version uses 
integrated circuits and is only one-eighth 
the size of an earlier version. The re¬ 
peaters are installed near the receiving 
end of a long-distance line or radio link. 



When, due to the characteristics of the 
line or link, signals may be distorted, they 
are fed into the repeater and transmitted 
to the receiving teleprinter as entirely new 
and completely accurate reproductions of 
the original messages. 



Soldering Fluid 

A non-corrosive rosin-based soldering fluid has been 
introduced by Schiedam (Australasia) Pty. Ltd., P.O. 

185, Healesville, Vic., 3777. The advantage of this 
type of flux fluid over the more aggr^ve chlorides is 
that the residue it leaves after soldering is inoffensive, 
being non-corrosive, non-tacky and non-conductive. The 
makers point out that the removal of sold^ flux residues 
is often impossible or expensive, either because of the 
intricate shape of the parts, or because the use of sol¬ 
vents or water is impracticable. The new flux, which is 
marketed under the name of Corex-Akta 300, enables 
even iron to be safely soldered. 

JilfflilllllillllllilillllillllinillllllllllillllllllllllllMlllllilllllllllUliltllllMIHIiltliUllillllUllllllllllilllilllllllllilillillllil 




POST COUPON NOW! 


BRITISH INSTITUTE 
OF ENGINEERING TECHNOLOGY 

THE WORLD UNIVERSITY OT POSTAL EDUCATION 


To B.I.E.T. Dept. L169, College House, 113 Pacific 
Highway, Nth. Sydney. 2060. 

I am interested in_ 

Please send me "Engineering Opportunities", 
without any obligation whatsoever. 

NAME (PLEASE PRINT)_ 

ADDRESS_ 

_Post Code_ 


Occupation. 


Do you want promotion, security, 
better pay, and a really worth¬ 
while job? Then write for YOUR 
copy of "ENGINEERING OP¬ 
PORTUNITIES" the most suc¬ 
cessful career bookever published. 
This authoritative guide tells you 
how, whatever your age, experi¬ 
ence, education, orcircumstances, 
we can open your eyes to advan¬ 
tages you have been missing and 
help you in a practical — proved 
— way to get what you want out 
of life. 

WHAT INTERESTS YOU? 


Administration 

Civil 

Marine 

Aeronautical 

Computers 

Mechanical 

Arch. Drwg. 

Diesel 

Production 

& Design 

Draughtsmanship Radio 

Automation 

Electrical 

Structural 

Automobile 

Electronics 

Surveying 

Building 

Maintenance 

Television 


Chemical 

And many other Engineering Subjects. 
Details of Engineering Exams., Certs, of 
Competency, Matriculation, etc. 
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OSCILLOSCOPE MODEL 


O M0W4MIFT 
OHO«Z GAIN 


TtME/CM 


VOLTS/CM 


Ionics 


MODEL bwd 509A 
5 inch 

OSCILLOSCOPE 

Take a 17 transistor & FET circuit 
which provides — 

DC to 5MHz — 3db bandwidth, 

50mV to lOOV/cm Sensitivity, 

200 nSec to 1 Sec/cm time base. 
Superb, completely automatic 
triggering from 1Hz to 10MHz, 

X 5 horizontal expansion, 

DC coupled blanking, 

DC to 250kHz horizontal amplifier, 

A calibration waveform 

and 5% calibration irrespective 

of 10% mains input changes. 

Style and package it attractively 

PRICE IT AT $185.00 4- TAX. 

and you have the NEW Standard in 
low cost Oscilloscopes, from 

BWD ELECTRONICS PTY. LTD. 

333 BURKE RD. GARDINER VIC. PHONE 25-4425 
127 BLUES POINT RD. N. SYDNEY. PHONE 929-7452 
ALSO PHONE 23-1922 IN S.A. AND 23-3847 IN W.A. 

BWD/6 


IF YOU ARE IN THE 
MARKET FOR SOUND 
EQUIPMENT COME AND 
SEE JACK & MIKE a 
Allied Music Systems 

WE SPECIALISE IN TOP QUALITY, TOP BRAND NAME EQUIPMENT ONLY 

ALL THE FAMOUS NAMES.... Akai, Sansui, Revox, Sony, Kenwood, 
Philips, Toshiba, National, Fisher, Craig-Pioneer, Dokorder. 

cartridge cassette tape phono radio 

TRADE- INS ACCEPTED & WE SELL ON TERMS 
_ FOR THE CASH PRICES __ 

FEEL FREE TO WANDER IN AND TALK TO US AT OUR 

SHOWROOM AT 210 CLARENCE ST, SYDNEY..NOW! 

FOR AN OBLIGATION FREE QUOTE ON THE EQUIPMENT YOU 
_ ARE THINKING ABOUT _ 
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PLESSEY DUCON PTY. LTD^ P.O. 
Box 2, ViUawood, N.S.W. 2163. Mfcro- 
miniature CJ Relays, Production change 
in the manufacture of these relays h^ 
given reduced cost and improved quality. 
The changes introdiiced include automa¬ 
tic forming and setting of contacts, and 
high-speed welding of the dan to the 
base. There has been no change in the 
specification, and the performance is said 
to continue to match current r^uke- 
ments. Features include: lA switching at 
28V DC (resistive) for 100,000 operations; 
T05 plan area; temperature ran^ minus 
65 to plus 125 degrees C; 250mW sensiti¬ 
vity. 

RUTHERFORD ELECTRONICS PTY. 
LTD,, 62 Jackson Court, Doncaster, 
Vic. 3108. Agents for National Semi¬ 
conductor Corporatkm, U.S.A. (^>era- 
tional Amplifier type LM108, A monolithic 
general purpose device said to out-perform 
FET amplifiers by a factor of 10 over 
the military temperature range, from 
minus 55 to plus 125 de^ees C. The 
new IC is pin compatible with the LMlOl 
and LMIOIA and will operate with the 
same compensation circuit (a 30pF capa¬ 
citor from input to output of the second 
stage). 

Features of the LM108 include: maxi¬ 
mum input bias cunent 3nA over the 
temperature range; offset current less than 
400pA; power Consumption ImW at low 
voltage; offset voltage 3mV maximum; 
offset voltage drift typically 3uV per de¬ 
gree C; operates from supply voltages 
from 5V to 20V; supply rejection typically 
lOOdb permitting use of unregulated 
supplies. Selected units, type LM108A, ore 
available with offset voltages less than 
ImV and drffts less than 5uV/®C, also 
over the entire military temperature range. 

HONEYWELL PTY, LTD., 863-871 
Bourke Street, Waterloo, N.S.W., 2017, 
has appointed distributors in all States to 
stock and supply Honeywell Micro Switch 
products. The distributors are as follows: 
N.S.W.—-Micro Logjc Pty. Ltd. (Ashfield), 
Industrial Engineering Services (Wollon¬ 
gong), Alan Strachan and Co. (Newcastle) 
and Knight Industries Pty. Ltd. (Albury); 
Victoria-^larke Strickland Pty. Ltd. (St. 
Kilda) and S.I.R.S. (North Geelong); 
Queensland—Austral Lighting Pty. Ltd. 
(Breakfast Creek); South Australia—Ger¬ 
ard and Goodman Pty. Ltd. (Adelaide); 
Western Australia—Western Machinery 
Co. Pty. Ltd. (Belmont); Tasmania — 
George Harvey Electric P^y. Ltd. (Hobart 
and Launceston). 

PERKIN-ELMER PTY. LTD., 269 
Princes Highway, Dandenong, Vic. 3175. 
has appointed Mr Peter R. Sadesky as 
general sales manager based in Melbourne. 
He succeeds Mr W. J. R. Hargrave who 
has returned to the U.S.A. to take up a 
senior position with die parent company, 


HEWLETT-PACKARD AUSTRALIA 
PIT. LTD., 22-26 Weir Street, Glen Iris 
Vic. 3146. Electronically Tuned Solid 
State Oscillator model 35009A. A YIG 
tuned transistor oscillator and buffer am¬ 
plifier built as a thin-film hybrid micro- 
circuit on a sapphire substrate and her¬ 
metically sealed with a well-shielded mag¬ 
net into a single self-contained unit. Fea¬ 
tures: electronically tunable from 2 to 



4GHz; uses only low voltages for power, 
bias and control; frequency is a linear 
function of control voltage; output more 
than IQmW over complete range; output 
level into 50 ohms varies no more than 
1.5dB with any frequency change; oscil¬ 
lations continue under any load variation 
from short to open circuit with frequency 
almost unaffect^; output is comparable 
in spectral purity to that of a good 
backward-wave oscillator. 

iiiiiiiiiiiiiHfiiiiiiiiiiiiiiiiiiimiiMii 

Perkin-Elmer Corporation. Mr Philip J. 
Wilford has been appointed northern sales 
manager with headquarters in Sydney. 

METAL INDUSTRIES (AUST.) PTV. 
LTD,, 196 Silverwater Road, Lidcombe, 
N.S.W. 2141, has been appointed official 
agent and distributor for the products of 
Keyswitch Relays Ltd. of UJK. 

PLESSEY PACIFIC PTY. LTD., has 
announced the following senior ai^int- 
ments: Mr R. W. R. Wiltshire has been 
appointed as executive director of a newly 
fornied management committee. The other 
members are Mr Robert Hall (managing 
director of Plessey Pacific) and Dr W. A. 
S. Butement (research director). Mr Wilt¬ 
shire continues as general manager and 
director of Plessey Ducon Pty. Ltd. 

Mr R. T. Elvish, divisional manager of 
Plessey Dynamics Pty. Ltd., has been ap¬ 
pointed to the new position of 
defence sales executive to co-ordinate the 
sales activities of the group in this field. 
Mr Elvish, who remains a director of 
Plessey Dynamics, has had a long asso¬ 
ciation with the drfence supply industry. 

Mr W. Fielder-Gill, formerly group pro- 
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WESTON ELEC¬ 
TRONICS PTY. LTD,, 

376 Eastern Valley Way, 

Roseville, N.S.W. 2069. 

“Realistic” DX 150 
Communications Re¬ 
ceiver. An all-solid- 
state four band receiver 
which operates from 
AC mains or from dry 
cells; it will also oper¬ 
ate from a 12V car cig¬ 
arette lighter or any 
other 12V DC source. 

DX150 is a single con- 
version, four-band sOp- 
erheterodyne covering 
the range 535KHz to 
30MHz. It has a tun¬ 
ed RF stage; two IF stages; full-wave pro¬ 
duct detector for SSB/CW; fast and slow 
AGC; Variable pitch BFO; illuminated elec¬ 
trical band spread; fully calibrated for 
amateur bands; illuminated S-meter; built- 
in monitor sp^ker; front panel aerial 


trimmer; RF gain control. Dimensions are 
6iin hij^ x Min wide x 9in deep. The 
metal cabinet is finished in grey, and has a 
polished metal front panel furnished with 
solid metal knobs. The unit is priced at 
$229.50. 


"OXFORD" 

★ 

THE METALWORK 
SPECIALiST 

★ 

HEATING SYSTEMS 
PTY. LTD. 

24 O'RIORDAN STREET, 
ALEXANDRIA 

★ 

WE ARE 

MOVING TO 

19TheBoulevar(le, 
Caringbah 2229 
Phone 524-0782, 
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EMQPIRE: The 999VE—Premier stereo cartridse in tiie hish-performance field. Price in U.S.A. $74.95. 
Price in Australia $75.00. 

SUPERB STEREO SOUND WTIHOUT RECORD WEAR. 

For perfect lightweight tracking, smooth, level frequency response, outstanding stereo separation and peak- 
free “ring”-free performance, the 999VE leads the cartridge field. Two independent labatory tests, two 
virtually identical sets of findings charged and described, two spectacular demonstrations of the 999V£*8 
superlative stereo performance. And how does the 999VE stack up against the other “light-track” cart¬ 
ridges on today*s market? “Hi-Fi Review” compared them all for low-force tracking ability, and rated 
the 999VE Number 1. 

Frequency response: 6 to 35,000 Hz. Tracking force: .5 to 1.5 grams. 

Output voltage: 5 millivolts per channel. Stylus: .2 x .7 mil elliptical diamond. 

Stereo _separation: Morc>an 30 dB. Tracking angle: 15 deg. 


Load Impedance: 47,000 dtims. 
Weight: 7 grams. 

Compliance: 30 x 10-6 cm/dyne. 


Terminals: 4. 

Mounting; Standard 7/16 or V&in centres. 



THE COMPACT WORLD OF HARMON 
KARDON (made in U.S.A.). 

High-performance compact music system 
SC 1510, illustrated and described below, is 
a true high-fidelity instrument which pro¬ 
vides a maximum of sound from a minimum 
of visible equipment. Every Harman Kardon 
compact has extra-wide band sound, solid 
state, electronics throuidiout, including a 
newly developed integrated micro circuit and 
a unique speaker selector switch that allows 
you to connect the stereo speaker system 
in two rooms. They truly look as good as 
they sound. A reviewer once wrote that 
Harman Kardon products are made for 
the sake of music and our demanding love 
for it. The music centre, complete with two 
compact HKIO Harmon Kardon speaker 
system: Total Price $400. The same unit 
can be used with any top-quality loud¬ 
speakers. 

Power Output: 25 watts, IHF (50 watts, 
E.I.A. Peak). 

Frequency Response: Plus or minus 1.5 dB 
18-30,000 Hz at 1 watt. 



Hannon Kardon 



Annstroag Model 
521 


ARMSTRONG MODEL 521 STEREO AMPLIFIER: 

Made in England, is one of the best amplifiers available on the 
market. This is a summary of a review in the “Hi-Fi” Sound 
from April, 1969: Armstrong’s new 521 stereo amplifier has been 
designed as the basis of a complete stereo/mono system for records, 
radio and tape. Offering a number of interesting features, it 
matches electrically and in appearance the Armstrong Series 500 
radio tuners. This transistorised unit is designed primarily for 
use with 8 ohm speakers but p^orms well with those having an 
impedance of 15 ohms. I feel I can summarise on frequency 
response—or at least the ccmtrol over it—by saying that the 
Armstrong 521 is indeed very flexible. Last but not least, is 
the noise level, which due to careful selection of transistors for 
the preamplifier was found to be better than the maker’s quote. 
The radio input yielded minus 63db, the tape input minus 74dB 
and pickup (both inputs) minus 57dB. Crosstalk between channels 
at l,000Hz and full output was measured as minus 46dB. 
This is altogether a very good performance and surpasses anything 
ever achieved with comparable valve amplifiers. 

Power output: 25 watts (8 ohms). 

Frequency response: 20 to 20,000 Hz plus or minus IdB. 

Harmonic distortion: Less than 0.5 per cent at 25 watts output. 

Crosstalk: Better than minus 40dB. 

CThannel matching: Plus or minus dB. 

Bass control: Plus or minus lOdB at 70Hz. 

Treble control: Plus or minus lOdb at 70Hz. 

Rumble filter: Minus 5dB at 30Hz. 

Treble filters: lOKHz, minus 25dB and 9KHz, minus 40dB. 
Loudness: 70Hz plus lOdB, lOKHz plus 5dB reference, minus 
20dB at IKHz. 

Tape record output: 400mV. 

Inputs: Tape 400mV, radio lOOmV, ceramic pu 60my, mag 
pu 3.5mV. 

Signal to noise: Tape minus 70dB, radio minus 60dB, ceramic 
pu minus 55dB, mag pu minus 55dB. Price $740. 


RECORDED MUSIC SALON MELBOURNE 3000. 

C. PINCZEWSKI TkUE FIDELITY Telephone 63-6257 



■ Ceramics 

■ Plastic Film 

■ Electrolytics 

■ Silvered Mica 

■ Potentiometers 

■ Paper Capacitors 

■ Connectors 

■ Switches 

■ Trimmers 

■ Centralab Packaged 
Electronics 


Write for catalogue and service information to 
Allied Capacitors Pty. Limited, 

752 Pittwater Rd.. Brookvale, N.S.W. 2100. 

NAME.PHONE. 

ADDRESS. 


1^ .v.r?.POSTCODE. 


ALLIED CAPACITORS PTY. 


LIMITED 


Distributed by 

Ferris Bros. Pty. Limited, 752 Pittwater Rd. 
Brookvale. N.S.W. 2100. Ph. 93-0221 (10 lines) 


ALLIED CAPACITORS 

specialised facilities and years of experience 


enable Allied to desip and manufacture for your specific needs 


rB421f/•• 
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OPEN OVER XMAS 
EXCEPT PUBLIC 


RESISTORS from 1 ohm to 10 ohms 
now in stock, iW at 8c, iW at 6c. 


MINIATURE 


Illustrated is the 
Mini-Mico miniature 
soldering iron for deli¬ 
cate soldering work. 

The unit, without bit, 
measures only 5im 
long, and it is supplied 
with three different bits, 
as illustrated. It is a 
low votage iron, intend¬ 
ed to operate from a 
suitable transformer. 

The makers recommend using a trans¬ 
former with a selection of secondary tap¬ 
pings, for example, 5, 6 or 7 volts to pro¬ 
vide a variation of heat for different types 
of work. The iron is guaranteed against 


failure of the electrical element for three 
months. Irons which fail are repairable. 
Further information can be obtained from 
Watkin Wynne Pty. Ltd., 32 Falcon Street, 
Crows Nest, N.S.W. 2065. 


duction executive of Plessey Pacific, has 
been appointed general manager and direc¬ 
tor of Plessey Telecommunications 
Pty. Ltd. (formerly T.E.I.) following the 
resignation of Mr W. K. Jennings. Mr 
Fielder-Gill has had wide experience with 
T.E.I. where he was responsible for the 
development and installation of the Syd¬ 
ney Mail Exchange sorting equiiment. Be¬ 
fore that, he was a senior engineer with 
the Australian Post office. 

Mr D. G. Mulder, divisional manager 
of Plessey Rola Pty. Ltd., becomes general 
manager responsible for the operations of 
the teee manufacturing subsidiaries in 
Victoria and South Australia — Plessey 
Rola Pty. Ltd., Plessey Electronics Pty. Ltd 
and Plessey Dynamics Pty. Ltd. — and 
joins the boards of these companies. He 

iiiiiiiiiiiiiiiiiiuiiiiiiiiniiiiiiiititiii 

TECNICO ELECTRONICS, P.O. Box 
12, Marrickville, N.S.W. 2204. Agents 
for Princeton Applied Research Corpora¬ 
tion, U.S.A. Universal Low Pass/High 
Pass Filters, models 216 and 217. May 
be used independently as 24dB/octave high 
or low pass filters, or in vark>us combina¬ 
tions to provide “tailored” curves, band¬ 
pass or 48dB/octave attenuation. Band- 
reject (notch) filtering can be achieved 
when the filters are used with an ampli¬ 


fier, such as the Princeton modd 212 Dif¬ 
ferential Preampifier. 

Features include: rolloff frequency con¬ 
tinuously adjustable in five overla|H>ing 
ranges from lOHz to l.lMHz (model 216) 
or from O.lHz to ll.OKHz (model 217); 
four-pole filtering with switch selectable 
maximally flat (Butterworth) or simple 
RC characteristics; may be AC or DC 
coupled as selected by front-panel switch; 
high-pass or low-pass is front-panel 
selectable; each filter gives unity gain; and 
overload indication. 


has been with the company for 17 years 
and was manager of the magnetic mate¬ 
rials division before his appointment as 
head of Plessey Rola last year. 

Mr F. R. Tew continues as general 
manager and director of Plessey 
Ckmimunication Systems Pty. Ltd., 
also with hea<hiuarters in Melbourne. 

ELMEASCO INSTRUMENTS PTY. 
LTD., P.O. Box 334, Brookvale, N.S.W. 
2100, has been appointed sole Australias 
agents for Fairduld Controls of New 
York and California, U.S.A. Included in 
the range of products are single and 
multi-turn potentiometers, trim pots and 
dials, as well as a wide variety of trans¬ 
ducers and pressure switches. These pro¬ 
ducts are in addition to the Fairchild 
modular amplifier line which Ehneasco 
has been handling for some time. The 
company points out that these devices are 
not handle by Fairchild Australia.. 

HEATING SYSTEMS PTY. LTD. has 
moved to 19 The Boulevarde, Caringbah, 
N.S.W. 2229. The new telephone number 
is 524-0782. The company manufactures 
a wide range of metalwork for Play- 
master and other “Electronics Australia” 
projects. 

FERRIS INDUSTRIES LTD., recenUy 
acquired by Ifewker Siddeley, has 
changed its name to Hawker S&d- 
deley Electronics Ltd. TTie head office re¬ 
mains at 752 Pittwater Road, Brookvale, 
N.S.W. 2100. The company will consoli¬ 
date the Electronics Division of Hawker de 
Havilland Australia Pty. Ltd., Ferris Bros. 
Pty. Ltd., and SpaceTrack Pty. Ltd. (pre¬ 
viously a Hawker de Havilland subsidi¬ 
ary.) Ferris Bros. Pty. Ltd. remains the 
operating company for Ferris products and 
present distributing arrangements will con¬ 
tinue. 

Mr G. I. Ferris, the chairman and 
managing director of Ferris and one 
of the founders of the business 37 years 
ago, has retired as chief executive. Mr 
T. W. Air. previously technical director of 
Hawker de Havilland, has been appointed 
managing director of Hawker Siddeley 
Electronics Ltd. and of Ferris Bros. Pty. 
Ltd. Mr Perris will continue as a director 
of Hawker Siddeley Electronics Ltd., and 
has been appointed a director of Hawker 
Siddeley Australia Ltd., the senior holding 
company of the group in Australia. Mr 
Ferris has been retained as a consultant 
to both these companies and to Hawker 
Siddeley Brush Pty. Ltd. 

Hawker Siddeley Electronics Ltd. has 
announced the fonnation of two new divi¬ 
sions. The Systems Division (Thetis Court, 
Bougainville Street, Manuka, A.C.T. 2603) 
has absorbed SpaceTrack Pty. Ltd. and is 
concerned with space tracking station 
operations, syst^ns engmeering and sys¬ 
tems management activities. The Engin¬ 
eering Division (Salisbury, S.A.) will be 
involved in defence eleotrmiics, guided 
missile development and specialised elec¬ 
tronic products. Q 


ELECTRONIC 


16 SHIRiRCN ST., GRAHVILIJ, 

MAIL ORDERS WELCOME 

Postage 


HOLIDAYS 

HOLIDAYS 


TRANSISTORS 


The following are 
BC 107 .. . 70c 
BC 108 .. . 60c 
BC 109 .. . 75c 
BC 148 .. . 55c 
BC 178 SI PNP 

.65c 

Comp, to 108 
AD 161/162 $3.60 
AD 161 .. $1.80 

AD 162 .. $1.80 
SCR BTY 79/400R 
AO 91 .. .. 27c 


always in stock: 
OCP 71 .. $3.50 

AC 127 .. . 95c 
AC 128 .. . 85c 
AC 127/128 $1.80 
BF 179 .. $1.50 

200 V Video amp 
BF 115 .. . 70c 
FET 2N 549 $1^0 
(MPF 105) 

UJT D13T1 $100 
2N 3055 .. $250 
lOA 400 V $3.75 
BA 100 .. .35c 


BRII>GE SI RECTIFIER 

MB 1 .. . $1.M lOOV PIV . $1.80 

SPECIAL j 

2N 526 (2G 526) GE PNP 
225 MW F 6.5 MHz BV cbo 45V 
BV ceo 30V BV ebo 15V Ic 500 MA 
40c each 

FOR XMAS 

Flashing miniatiire light bullMw 
2.5V 5c 

SPECIAL ELECTROS 

80 MFD 4V.15c 

4 MFD lOOV.10c 

CO-AXIAL FANS 

Ex computers PABST outer 

Rotor motors 240V.$5.00 

Large range of silver mica capacitors 

in stock 20 per cent to 1 10c 10 per 
cent and better 15c. Please ask for ^ 
list 

For personal huge range Of 

computer parts in stock. Power Supplys, 
transformers edge connectors, contact¬ 
ors, tape decks, memoiy cores and 
various odier parts. 

COMPUTER BOARDS 

lOc per transistor. 

2ic per diode 
Data sheet for most transistors and 
diodes supplied. 

Reed relays 
Hamlin DRG2 lA 250V DC .. 80c 


VALVE SPECIAL 


6AM4 .. 

.. 75c 

6AM5 .. 

.. 65c 

6AM6 

. ..75c 

6 AK5 .. 

. 75c 

6 AL5 .. 

. 40c 

6 AN7 .. 

75c 


6 AV6 . 

6 BA6 . 

6 V4 .. 

12 AT7 .. .75c 

2x2 .50c 

CV 309 (QV04/ 
7).75c 
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BIG SOUND 

MSP Hi-Ftux electric guitar speakers 


Sounds plucked from a guitar string have 
characteristics that have challenged 
speaker manufacturers for many years— 
but, now MSP can supply the speaker 
design that all good guitarists have been 
waiting for. And you can have speakers and 
detailed instructions of specially designed 
vented-enclosures for your electric 
c.uitar whether it be Lead, Rhythm, or Bass. 

There are two series of speakers produced 
for electric guitars. Type 12UA for lead 


or rhythm and type 12PQ for bass. These 
new speakers reproduce the full range of 
sound produced by a guitar and handle 
with ease the large power input 
supplied by the amplifier. 

When four 12 inch Hi-Flux speakers are 
mounted in the specially designed 
enclosure the combination is rated at 
60 watts and outperforms all other units 
tested including some very elaborate 
and expensive models. 


More information on the extensive range 
of Hi-Fiux speakers and recommended 
enclosure designs can be obtained 
from your nearest distributor. 




47 YORK STREET SYDNEY 2 0233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 


ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE • PERTH SYDNEY 

51 0111 31 0341 3 3836 2 1804 67 9161 28 3425 533 1277 & 29 7031 
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TECHNICAL BOOKS 
ANO PUBLICATIONS 


Antennas for amateurs . . . '"buy a copy" 


73 DIPOLE AND LONG-WIRE ANTEN¬ 
NAS. By Edward M. NiU, W3FQJ. 
Published by Editors and Engineers 
Ltd., New Augusta, Indiana, UjS.A. 
Paper covers, 160 pages, 8Iln 
X 5iin. Many Ulustrations, tables 
and some photographs. Australian 
price $5, postage approximately 25c. 

The publishers, Editors and Engineers, 
already have such a good reputation that 
any new publication they have to offer, 
gives it an initial interest for further in¬ 
vestigation. The author is not well known 
to me but this is soon resolved and he 
establishes himself as one who knows his 
subject. 

The title indicates that there are no less 
than 73 (nothing to do with “best wishes”) 
individual dipole and long-wire aerials and 
indeed, this turns out be be so. Admittedly 
the variations between individual aerial 
systems may be very small in some cases. 
The difference may be an alternative feed 
system, or simiply a slightly different 
length for operation in ano4er part of the 
same band. For all that, there are so 
many different aerials to choose from, 
that the general need is more than likely 
to be met. 

Although this publication is aimed at 
transmitting amateurs, it would also have 
a vital interest for short-wave listeners 
and indeed, for all who need aerials for 
the high frequency range of the spectrum. 

The book is divided up into eight sec¬ 
tions with seven appendices following. 
Apart from a list of contents, which is 
comprehensive enough, there is no index. 
To give the reader an idea of the material 
covered, here is a list of the section titles 
and the appendix material. 

Section 1. — Regular and Modified 
Dipole Antennas; Section 2.—Invert^- 
Vee Antennas; Section 3. — Long-Wire 
Antennas; Section 4. — Vee-Beam Anten¬ 
nas; Section 5. — Long Vee-Beam An¬ 
tennas; Section 6. — Rhombic Antennas; 
Section 7. — Very long Long-Wire An¬ 
tennas; Section 8. — Special Vees and 
Rhombics. 

Appendix I — Antenna Noise Bridge; 
Appendix 11 — How to Measure me 
Velocity Factor of Transmission Line with 
a Noise Bridge; Appendix III — Cutting 
Half-Wave Sections of Transmission Line 
Using the Antenna Noise Bridge; Appen¬ 
dix IV — Measuring the Resonant Frequ¬ 
ency and Resistance of an Antenna With 
the Antenna Noise Bridge; Appendix V— 
Cutting an Antenna to Resonance Using 
an S\TO Meter; Appendix VI —; The Con¬ 
struction and Tuning of a Line Tuner; 
Appendix VII — Antenna Tuner for 
Long-Wire Vees and Rhombics. 

The foregoing list largely speaks for it¬ 
self. However, to do this book the justice 
due to it, some further comments are in¬ 
dicated. At first, one would gain the im¬ 
pression that this is not a theoretical 
treatise on aeriaJs. However, mixed in 
with some of the most practical informa¬ 
tion I have seen on the subject of wire 
aerials t^e is a subtle intermixing of 
basic theory and technical information 
which many readers will find interesting 
and easily digestible. 

From a practical point of view, each 
aerial system discussed, is very well illus¬ 
trated with diagrams and tables where 
necessary. The information is so complete 


that no trouble should be experienced in 
installing the aerial system of your choice. 
Incidentally, the author points out that 
he has erected and used every one of 
the laerials described. 

I have been using the term, aerial sys¬ 
tem, because in quite a large number of 
cases, an item comprises a multi-band 
array. This may be variations of the di¬ 
pole, it may be a long-wire, an inverted 
vee, a horizontal vee or even a rhombic 
—for those fortunate individuals who 
have enough real estate for what is vir¬ 
tually the ultimate! 

At the risk of repeating myself, this is 
a must for all amateurs, short-wave listen¬ 
ers and other interested in wire aerials 
iGor the high frequency band. In short, 
buy a copy. 

This copy for review came from the 
Technical Book and Magazine Company 
Pty. Ltd., 289-299 Swanston Street, Mel¬ 
bourne, Vic. 3000. Copies should be avail¬ 
able from the above, or from other large 
technical booksellers. (I.L.P.). 


Semiconductors 

WORKING WITH SEMICONDUCTORS 
by Albert C. W. Saiiiulers. Published 
July 1969 by TAB Books, Blue Ridge 
Summit, PA.17214 U.S.A. Stiff paper 
covers, 224 pages, 8Iin x Sin, illus¬ 
trated by circuits and Une diagrams. 
Price in Australia $6.15, or $9.95 for 
hard cover edition. 

The first two or three paragraphs of this 
book give the rather unpromising impres¬ 
sion that the author plans to avoid un¬ 
familiar terms, even if the text thereby 
loses most of its value. Presumably, how¬ 
ever, he has deliberately adopted the “soft” 
approach and it doesn’t take him long to 
qualify the earlier statements and get in¬ 
volved in the usual terminology of semi¬ 
conductor physics — valence, impurities, 
carriers, holes, junctions, etc. 

His expressed'intention, however, is to 
keep the text readable and this reviewer’s 
impression, from inspection and samplins, 
is that he has succeeded in this objective. 

Following the initial chapter “Getting 
Acquainted With Semiconductors,” a 
second chapter introduces the reader to 
transistor parameters. These are presented 
in a way that would allow the reader 
with an experimental turn of mind to ob¬ 
serve some of the characteristics in prac¬ 
tical set-ups. If there is a point of criti¬ 
cism, it would be the rather uncautious 
approach to transistors with a multimeter. 

Chapter 4 compares transistor with valve 
concepts, while chapter 5 discusses typical 
biassing arrangements. 

Chapters 5 to 9 inclusive set out to 
introduce the reader to transistor circuit 
configurations. Covered are: Amplifie’^ 
General: Audio Amplifiers; RF And IF 
Amplifiers; Transistor Oscillators; Inverter 
Type Power Supplies. A later chapter deals 
with High Frequency Osc^ators And 
Amplifiers. The information is necessarily 
brief, but it is practical and up-to-date, 
as evidenced by reference to flip-floos, 
counting and logic. 

Separate chapters are devoted to the 
Varactor, Field-effect Transistors, Unijunc¬ 
tion Transistors and to Zener And Special- 
Purpose Diodes. In the space available, the 
author has not the space to say much 


about the basic physics of these devices, 
the text merely indicating in broad terms 
what they are, how they behave and the 
applications to which they are applied. 

A final chapter lists a few typical cir¬ 
cuit arrangements, again for the reader 
who is inclined to experiment. 

Because of the author’s intentional and 
strong emphasis on “practical” theory, the 
book would hardly qualify as a text for a 
formal study course but the qualities which 
prompt this observation equally commend 
the book for reading by hobbyists, tec^i- 
cians, licensed amateurs or those aspirin*’ 
to the amateur ranks. Such people should 
find it both readable and informative. Our 
review copy came from GrenviUe Publish¬ 
ing Co. Pty. Ltd., 401 Pitt Street, Sydney 
2000. Copies should be available throuch 
all major technical bookshops. (W.N.W 

AM broadcasting 

MODERN RADIO BROADCASTING. 
Management and Operation In Small- 
to-Medium Markets. By Robert H. 
Coddington. First edition, published 
August 1969 by TAB Books Blue 
Ridge Summit, PA 17214. Hard 
covers, 286 pages 81 x 51 inches, 
mainly text but some photographs 
and diagrams. Price in Austi^ia 
$16J>0. 

Over and above the price barrier, one 
can expect only a limit^ market for this 
book in Australia. 

In the first place, opportunities for 


RADIO 
ENTHUSIASTS 

Learn amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance ail the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances In electronics, 
design, construction and operation. 

Let Stott's show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting Is fascinating. Stott's 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 


POST THIS COUPON TODAY 

Stotts W 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders La, Melbourne. 383 George St,!Sydney 
290 Adelaide St, Brisbane. 45 Gilles St, Adelaide. 
1130 Hay St, Perth. 

Please send me, free and wiihout obligation, full 
particulars of your courses in Radio for Amateurs. 


Mr Mrs Miss. 
Address.... 


Age.. 


No sales representative will call 


J. 
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ELECTRICAL SYSTEMS 
the NON-GREASY ONE 


IPS PRODUCTS CONFORM TO 
FEDERAL MIL SPECS 
0 23411 and/or C-16173D 


LP5 RESEARCH LABORATORIES, INC. 

LOi ANGELES. CALIF. 90025 


2050 COTNER AVE. 


DRY YOU R 
with L PS 


Displaces Moisture Fast! 

TECHNICAL INFORMATION 

Physical Properties: 

LPS I 

Less than .0001 inch non«grea$y molecular film 
with capillary action that spreads evenly and 
easily to seal out moisture at very low cost. 
Rust Inhibitor: Protects ail metals from rust and 
corosion. 

Water Displacing Compound: Dries out mech¬ 
anical and electrical systems fast. 

Lubricant: Lubricates even the most delicate 
mechanisms; non-gummy, non-sticky; does not 
pick up dust or dirt. 

Penetrant: Penetrates to loosen frozen parts in 
seconds. 

Volume Resistivity per ASTM D-257; Room tem¬ 
perature, ohm/cm; 1.04 x 10^* 

Dielectric Constant per ASTM-877: 

Dielectric Constant 2.M Dissipation Factor; 0.02 
Dielectric Strength per ASTM D-150: 

Breakdown Voltage 0.1 inch gap.32,000 volts 
Dielectric Strength volts/inch 320,000 volts 
Flash Point (Dried Film) 

Fire Point (Dried Film) 900 degrees F 
TESTS AND RESULTS: 950 degrees F 
Lawrence Hydrogen Embrittlement Test for 
Safety on High Tensile Strength Steels: Passed, 
j Certified safe within limits of Douglas Service 
Bulletin 13-1 and Boeing D6 17487. 

I Mil Spec. C-I^I73D-Grade 3 Passed 

Mil Spec. C-234II Passed 

Swiss Federal Government Testing Authority for 
Industry: Passed 7 Day Rust Test for acid and ! 
salt water. Passed Weiland Machine Test for I 
Lubricity as being superior to mineral oil plus 
additives. 


HOW LPS SAVES YOU TIME AND MONEY 

1. LPS PROTECTS all metals from Rust & Corrosion. 

2. LPS PENETRATES existing rust — stops it from spreading. 

3. LPS DISPLACES moisture on metal'—forms fine protective film 

4. LPS LUBRICATES even the most delicate mechanisms at extreme temperatures.] 

5. LPS PENETRATES to free rust frozen parts, nuts, bolts, etc. 

6. LPS PREVENTS equipment failures due to moisture (drives it out). 

7. LPS LENGTHENS LIFE of electrical & electronic equipment—improves 
performance. 

8. LPS RESTORES equipment damaged by water contamination & corrosion. 

9. LPS PENETRATES AND PROTECTS plated and painted metal surfaces. 

10. LPS PROTECTS metals from salt atmosphere, acid & caustic vapours. 

11. LPS LOOSENS dirt, scale, minor rust spots & cleans metal surfaces. 

12. LPS ELIMINATES squeaks where most everything else fails. 
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starting small broadcasting stations here 
are very limited. Relative to the Austra¬ 
lian population and its distribution, die 
medium-wave AM band is full to burst¬ 
ing point, and the FM band is being 
al^ated to other non-broadcast services. 

In the second place, this book has to 
do with the situation in the U.S.A. and 
the discussion about F.C.C. regulations 
and obli^tions would only have vague 
parallels m other countries. 

But, having said this, it is also neces¬ 
sary to concede that there is no great 
^undance of reference books on this sub¬ 
ject and this new book could be of value 
to individuals in Australia and New 
Zealand who may have ideas about in¬ 
vesting in existing stations, aspirations to¬ 
wards management, plans to re-think cur¬ 
rent approaches, etc. 

Clusters 1 to 3 have to do mainly 
with toe audience, the market, rates and 
profits. 

Chapters 4 and 5 have to do with pro¬ 
cedures (in the U.S.A.) to obtain a lichee 
and obligations to the F.C.C. 

Chapters 6 to 8 make suggestions about 
property, buildings and tec^ical require¬ 
ments of a small market broadcasthig 
station. Other ch^ters, later im the book 
di^ss fidelity, the choice of microphones, 
microphone concepts, planning ancl main¬ 
tenance. 

The author discusses the choice of staff, 
including the vital post of Chief Engi¬ 
neer. He also has something to say about 
programming for a small marlut and 
about sales and promotion. 

A useful book but with a limited 


Training course 

TRANSISTOR TV HRAINING COURSl 
by Robert G. Middleton. Pnbl 
bv W. FonUfaam and Co. Ltd., 
Sloogb> En^bmd, 1969. Hard coven, 
Sifai X llifai, 126pp., many ebenits 
and diagrams. Price in Amtralia 
$5.95. 

Although a hi^ pre^rtion of 
domestic televiskm receivers are still 
basically “valve” eouipment, transistors 
and integrated circuits are steadily en¬ 
croaching into the field as prices are 
lowered and performance limits raised. 
Already many desi^ have been “hy¬ 
bridised,” with both valves and solid 
state devices used in combination, and 
this trend seems likely to accelerate in 
the near future. It also seems likely 
that when colour television makes its 
appearance here, the receivers ccmcemed 
will be almost whoUy solid-state in com¬ 
position. 

One of the implications of this trend 
is that television service technicans are 
going to find themselves dealing more and 
more with circuitry based on transistors 
and other solid-state devices. And if they 
are to deal effectively and effici^tly with 
this circuitry, many technicians are going 
to need some form of retraining. 

“Transistor TV Training Course” Is a 
book intended to assist technicians in self¬ 
retraining alcmg these lines. Progressing 
in logical fashion throu^ the various 
sections of a solid-state TV receiver, it 
explains the basic operation of the cir¬ 
cuitry and discusses the general ways in 
which it differs from circuitry designed 
around thermionic valves. The treatment is 
essratially practical in orientation, in keep¬ 
ing with me purpoM of the book, and 
many illustrative circuit examples are 
given. 

Almost of necessity the author oi the 
book has had to assume that the reader 
has a fairly sc^d background both in 
monoduome TV operation, and in basic 
transistor fundamentals. Because of this 
the book may not be sufficient in itself 
for a self-retraining program; the tech¬ 
nician ma^ find it necessary to revise 
either basic TV theory and or transistor 


operation with the help of other works. 
Similarly the student serviceman would be 
well advised to read and digest both TV 
theory and semiconductor device theory 
before progressing to Mr Middleton's 
book. 

Within the context of the assumed back- 

f round and the practical orientation. 

owever, the book ai^ars to be veiy well 
produced. It deals systematically and care¬ 
fully with the various sections of TV 
receivers — both monochrome and colour 
(NTSC) — and Illustrates each point made 
with sample circuits from practical de¬ 
signs. The devices and circuitry discussed 
are up to date, too; included are sections 
dealing with junction FETs, MOSFETs, 
varactor diodes and ICs, also sections 
discussing transistor UHF tuners and 
colour decoders. 

Naturally enough, being American In 
origin the book assumes the American TV 
standards and the NTSC colour system. 
However the differences between the U.S. 
standards and colour system and our own 
monochrome and projected PAL colour 
system are not great, so that the local 
technician should find the book of con¬ 
siderable value despite this. In any case 
much of the text is written in a fairly 
general fashion, and is equally aoolic- 
able to either country. 

To summarise, a book which is both 
topical and well produced, and one which 
should be of value not only to prac¬ 
tising TV technicians keen to keep abreast 
of current developments in their “patients” 
but also to students in both servicing and 
engineering courses seekingbackground in¬ 
formation on trends in TV receiver de¬ 
sign. 

The review copy came from Grenville 
Publi^iing Company, who are Australian 
agents for Foulsham-Sams. We are ad¬ 
vised that cemies are already in stock at 
bookst 


all major 1 


stores. (J.R.) 


§ Oscilloscopes 


THE OSCILLOSCOPE. New 3rd Edition. 
By George Zwick. First printing May, 
1969. Sm paper cover, 260 pages 
X 5i Inms, freely Illustrated 
by diimrfuns and circuits. Published 
by TAB Books, Blue Ridge Summit, 
PA 17214. Price in Australia $6.15. 
For the hard cover edltkMi $9.95. 

The first edition of this book, which 
one of our staff members happened still 
to have on hand, was published in 
August, 1954, when the author was an 
instructor at the Belehanty Institute, New 
York. 

This new edition carries much the same 
chapter headings, as under: 

Waveforms — The C^thodc-Ray Tube 
fe — Sweep Systems — TVpical Oscilloscopes 

— Augment — Oscilloscope Techniques 

— Tests and Measurements —^Experi¬ 
ments. 

, Chapters 1 to 3. dealing with basic 
principles, look to be much the same as 
in the original text, but with a few 
changes here and there. They assume that 
the reader will have some familiarity with 
electronic terminology and circuitry, but 
ffie average student, hobbyist or tech¬ 
nician will have no difficulties in this 
respect. In chapter 4, this general dis¬ 
cussion is brou^t together in an exami¬ 
nation of circuitry actually used in typical 
oscilloscopes. It is noteworthy that only 
valves are featured in these examples. 

The section on alignment is concerned 
mainly with sweep techniques applied to 
FM and television receivers. Agam, valves 
dominate the scene, thqre is no mention 
of varicap sweep systems, and split sound 
TV receivers gam prominent mention. This 
would seem to indicate too much adaption 
from the 1954 text rather ffian a complete 
rewrite, as mentioned in the publicity 
sheet. 

The remaining chapters, as already 
listed, cover the use of oscilloscopes in 
fairly routine situations. Here, again, the 
text has been heavily adapted from the 
earlier editions and carries the aura of 



Tanner-James 

QUALITY 

COMPONENTS 


Terminals 


i 


f- 


CAT. No. 07 


15 amp. 250 volts 
4mm top socket. 
Captive S Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

32c List 



CAT. No. OS 


30 amp. 250 volts 
4mm top socket. 
Captive & Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

48c LIM 


4mm Plugs 


if 


CAT. No. 035 


4mm single stacking 
plug. Silver plated 
contacts. Screw wire 
connection. Fully in¬ 
sulated. 6 standard 
colours. 

28c List 



CAT. No. 041 


Twin 4mm stacking 
plug. |in. centres. 
Silver plated con¬ 
tacts. Screw wire 
connections. 6 stand¬ 
ard colours. 

70c List 


AAADE IN 
AUSTRALIA 


by 


Tanner-James 

Pty. Ltd. 

34 STAFFORD STREET 
HUNTINGDALE VtC. 3166 
TEL: 544 8830 
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GENERAL ACCESSORIES 


(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 

BOTH STORES OPEN SATURDAY MORNING 


A vast range of SATO Parts 


For manufacturers 
For TV 
For radio 
For instruments 
For amplifiers 
For Icitset builders 
For sound equipment 
For industry 
For stereo equipment 
For educational purposes 
For electronics 
For tape recorders 
Distributed by 




Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 



SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU^ TOKYO, JAPAN TEL: (442) 8506- 
BANK ACCOUNT: MITSUBISHI BANK 
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student exercises of that era. It raised no 
special enthusiasm on the part of this 
reviewer. Quite the contrary, in fact! 

But more to the point was the memory 
of some of the material in the early 
chapters which seemed to indicate a care¬ 
lessness about which we have complained 
in these columns on other occasions. On 
page 13, the readers attention is drawn 
to figure 1-7 illustrating the overshoot and 
slope characteristics of a typically dis¬ 
torted square wave; the diagram shows 
nothing of the kind. 

A paragraph on page 58 reads: “There 
are a large variety of synchronising volt¬ 
ages, the most commonly known being 
the sine wave, widely used in oscillo¬ 
scopes . . .“ I know what the author 
was tryina to say^ but 1 don't admire his 
method of saying it. 

On page 60, while still ostensibly talking 
about synchronised time bases, he shows 
three-quarters of a sine wave stationary 
on the screen, formed by a sweep margin¬ 
ally too high in fr^uency. Such a pattern 
would not be stationary at all. 

On page 68, dealing with video response 
curves, figure 3-26 is highly suspect, to 
say the least. On the same page, the author 
describes the marker on a sweep pattern 
as “an RF pulse of adjustable amplitude 
and frequency.” 

Again on page 69: “Obviously, any 
marker system that identifies the frequencv 
of one cycle, or even a small group of 
adjoining cycles is quite accurate.” 

It certainly would be! The width of 
marker pulses is normally determined by 
the pass-band of the CRO display. 

And, on page 81: “The triggering 
circuits” (of a lab. type scope) “are 
similar to the external sync, on popular 
scopes.” 

No, this is not a book that we can 
recommend. (W.N.W.) 


LITERATURE—in brief 

WATVIC SCffiNCE RECORD, Vol. 3. 
Published by Watson Victor Ltd., P.O. 
Box 100, North Ryde, N.S.W. 2113. Con¬ 
tents: LKB precision calorimetry system; 
Diffpet X-ray diffractometer; Mettler 
balances; Radiometer pH meter; Orion 
divalent cation activity electrode; LKB 
fraction coUector; Sorvall general purpose 
centrifuge; Radiometer add-base analyser; 
Nikon stereo-zoom microscope; Sorvall 
tissue sectioner; Unitcst calorimeter sys¬ 
tem; Coming I^nrex laboratory glassware; 
(jualtex constant temperature water baths; 
Controlled Environments plant growth 
chambers; Mufax facsimflc communica¬ 
tion system; Goerz multirange recorder; 
Multitone pocket pa^g system; Mioo 
miniature soldering irons; Acos sound 
level meter; RoUei single lens reflex 
photographic system. 

NEWS BULLETIN, Vol. 3, No. 71. 
Published by A. F. Bulgin and Co. Ltd., 
U.K. Australian agents, R. H. Cunning¬ 
ham 1^. Ltd^ 608 Collins Street, Mel¬ 
bourne 3000. Contents include: 3, 4 and 6 
pole miniature mains connwtors; double¬ 
pole moulded insulation switches; printed- 
circuit mounting signal lamp; illuminated 
switch; power resistors in three rating^; 
legended signal lamp fittings. Also avail¬ 
able with this issue is a wall chart show¬ 
ing the current range of Bulgin moulded 
switches. 

ECCOCLEAR. Published by Emerson 
and Cuming Inc., U.S.A. Australian dis¬ 
tributors. IRH Components Pty. Ltd., The 
(Crescent, Kingsgrove, N.S.W. 2208. A 
folder, illustrated with application photo¬ 
graphs, contains a handy selection chart 
which lists characteristics of eleven Ecco- 
clear clear casting resins. Propertiw and 
appheation data included are viscosity, pot 
life, cure temperature, colour, index of 
refraction, flexibility, hardness, specific 
gravity, flexural strength, water absorption, 
operating temperature, dielectric strength, 
volume resistivity, dielectric constant, and 
dissipation factor. 



TECHNICAL BULLETIN 1001, The 
Red and Blue Tape Method of Preparing 
Artwork Masters for Printed Wiring 
Boards. Published by Bishop Graphics 
Inc., 7300 Radford Avenue, North Holly¬ 
wood^ Calif. 91605, U.S.A. The 8-page 
bulletin describes the use of photographi¬ 
cally separated red and blue patterns on 
a sin^ master artwork for both sides of 
two-sided printed wiring boards. The in¬ 
troduction outlines the total process from 


circuit schematic to finished negatives. 
This is followed by a step-by-step descrip¬ 
tion of the drafting techniques, materials, 
and short cuts developed by Bishop’s cus¬ 
tomers as well as by the company’s re¬ 
search team. The next section deals wi^ 
the photographic processes, with specific 
lightmg, film, and filter data for success¬ 
ful precision photography under control¬ 
led conditions. 

KU-BAND STEP RECOVERY MUL- 
TIPLIERS, Hewlett-Packard Application 
Note 928. Inquiries to Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir Street, 
Glen Iris, Vic. 3146. The 6-page note 
^ves a detailed design for a practical 
tiimes-8 single-stage step-reoovery-diodb 
frequency muik^Uer with a t;^ical maxi¬ 
mum output power of 75mW at 16GHz. 
It includes references and a discussion of 
how to modify the design to meet other 
performance requirements. 

NATIONAL SEMICONDUCTOR 
CORPORATION, U.S.A. has published a 
TTL 54/74 Series performance guide. 
This lists general rules of thumb to be 
used by a derign engineer regarding par¬ 
ticular uses of ICs in the series. The 
guide includes hints on preset and clear 
pulses, dock pulses, expanders, line ter¬ 
mination, decoupling and other topics. 
National Semiconductor is represented in 
Australia by Rutherford Electronics Pty. 
Ltd., P.O. Box 30, North Balwyn, Vic. 
3104. 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism <—• Short Stories 

Writing for Radio A TV 

interior Decorating 

Etiquette & JEnterteining 

Textiles 

Photography 

Mathematics 

General Education 

Orassmalcing 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil i Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 
COMMERCIAL 
Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owneri 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, SteerSquere 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Pitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry. Plastics 
Ele^ronics 
Electrical Mechanics 
Radio Eng. or Servica 
Television 
Refrigeration 
Diasal Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'ey: All Exams 
Institute of Sacratarias 
Inst. Cost Accountants 
Inst. Sales ft Marketing. 
Metric, or Laav. Cart. 
Intermediate Certificate 
Senior or Juni<^ Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Meeh. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 


ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 

TO INTERNATIONAL CORRESPONDENCE 
Depf. 526 SCHOOLS. 

SYDNEY: 400 Pacific H’way, Crow'* Na»t. Talo.: 43-2121. 
MELBOURNE: 234 Collins Straet. TaU.: 43-7327. 

BRISBANE: Haindorff Housa, 171 Quaan $t., Brisbana. Tala.: 2-4125. 
ADELAIDE: T. A G. Building. King Wiillam St. Tala.: W-4148. 
PERTH: C'waalth Bank Building. 55 William St. Tala.:21-7248. 

NEW ZEALAND: Wailington. 182 Wakafiald St. Tala.: S3-I0?. 

Pleasa sand Frea Book on ... 

NAME (Mr. Mrs. Miss)...AGE . 

ADDRESS . 


.STATE.Dapt. 524 

OCCUPATION .PHONE.. 

L, . -■ . _______ E A12 69. j 
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Here are the famous names in 

DMg^QJ[M[l[Kn22arD®[M 


together with the standard of service to match 


A SELECTION FROM THE OUTSTANDING RANGE OF INSTRUMENTS AVAILABLE FROM JACOBY MITCHELL: 


469-475 Kent Street, Sydney. 26-2651 


MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 

30-2491/2 53-6117 2-6467 28-1102 2-5322 

JM/34-69 


JAYEM 


KEW 


Send for details on any of these and many other instruments. 


Distributed by— 


jacoby, mitchell & CO. pty. ltd. 


(Above) Advance OS2000 Oscilloscope. 20 
MHz Bandwidth at max. sensitivity of 10 
mV/Cm. 10 Cm X 6 Cm display area. Also— 
0S25 5 MHz Dual Trace Oscilloscope. 
. B4 RF Signal Generator. Alt. freq. ranges 
either 100 kc/s to 80 Mc/s or 30 kc/s to 
30 Mc/s. • J2E AF Signal Generator. Freq. 
ranges 15 Hz-50 KHz. . HIE AF Signal 
Generator. Provides sinusoidal signal from 
200 uV to 20V RMS over freq. range 15 Hz to 
50 KHz. . SG67 Wide Range Oscillator. 5 
freq. ranges covering 10 Hz to 1 MHz. 
. SG68 Low Distortion Oscillator. Freq. 
range 1.5 Hz to 150 KHz. . TCll, TC12 
15 MHz Timer Counters. TCll has 4 digit 
and TC12 5 digit display. . TC9 32 MHz 
Timer Counter with 6 digit display. 


(Above) Model 433 RC Oscillator. Freq. 
10 Hz-10 MHz (B ranges). (Below) Model 
0RC-27A RC Oscillator. Freq. 18 Hz-200 KHz 
(4 ranges). 


(Right) Model 555 
Oscilloscope 5" CRT 
has 10 X 8 cm view¬ 
ing. DC-7 MHz 
(—3dB). 20 mV sen¬ 
sitivity. 


ADVANCE 


COMARK 

(Right) 1200 
Series Electronic 
Multimeter. A 
range to measure 
mV, mA, uV, uA, 
ohms, DC, AC. 

For portability, 
lab. or panel 
mounting. 

KIKUSUI 


quency. 


KYORITSU 


The newest snap-on vdt-ohm-ammeters in a 
full complement of portable rotary scale and 
swivel case styles that go to 900 amps and 
750 volts AC in 8 feature packed models. 


(Right) Model K- 
1420 VTVM. Meter 
sensitivity 200 uA. 
Also Model K- 
1400 VTVM. Meter 
sensitivity 50 uA. 


(Right) Model 
88B Multimeter. 

Sensitivity 20,000 
o.p.v. DC. 2,000 
o.p.v. AC. Also— 

• Model 100 A 
Multimeter. Sen¬ 
sitivity 100,000 o.p.v. DC, 5,000 o.p.v. AC. 

• Model 101 Multimeter (slightly modified 
version of 100 A). • Model 127A Multimeter. 
Sensitivity 20,000 o.p.v. DC, 1,000 o.p.v. AC. 


LEVELL 


(Right) TG150 RC 
Oscillators. 1.5 c/s 
to 150 kc/s. Con¬ 
stant amplitude, low 
distortion, stable fre- 
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MATHS HANDBOOK REACHES 100,000 

HANDBOOK OF MATHEMATICAL FUNCTIONS, Edited by M. 
Abramowitz and I. Stegun. National Bureau of Standards Applied 
Mathematical Series 55. 1964. Available from the Superintendent of 
Documents, U.S. Government Printing Office, Washington, D.C., 20402, 
U.S.A. Price $U.S.6.50 plus 25 per cent postage and packing. 


In a recent ceremony in Washington, 
D.C., the 100,000th copy of the “Hand¬ 
book of Mahematical Functions” was pre¬ 
sented to U.S. Presidential Scientihc Ad¬ 
visor Lee A. DuBridtt. It is rare for a 
technical book to reach the 100,000 mark, 
but for a 1060-page compendium of ad¬ 
vanced mathematics it Is almost 
inconceivable. 

At the ceremony, A. V. Astin, Director 
of the Natial Bureau of Standards 6>nb- 
lisher of the book), paid tribute to the 
book itself, to the scientists who planned 
it and brought it to realisation, and to 
the National Science Foundation which 
gave the necessary financial backing. Fre¬ 
quently mentioned was Dr Milton Abra- 
mowit^ the N.B.S. mathematician who 
drew up the first outline for the Handbook, 
contributed substantially to its ocmtents, 
and served as Editor until his death in 
1958. In recognition of his ejfforts. Dr 
Abramowitz is listed as Editor of the 
volume jointly with Miss Irene A. Stegun 
who is also one of the authors. 

The Handbook is essentially a series of 
mathematical tables — tables of the 
numerical values of various mathematical 
functions together with instructions for 
their use. Some of the funcdcms appearing 
in the Handbook are the Gamma, Theta, 
Zeta, Exponential Integral, Error, and 
Fresnel functions, and tl^ various families 
of Bessel, Hypergeometric, Coulomb Wave, 
Orthogonal Polynomial, and Elliptic func¬ 
tions. Most of those oris^ted as solu¬ 
tions to differential equations of mathe¬ 
matical physics, but now find application 


also in engineering and in areas beyond 
the physical sciences. 

Mathematical tables have not been 
outdated by computers. A procedure for 
solving a problem by computer must be 
worked out and broken down into ele¬ 
mentary computational steps. The cor¬ 
responding instructions must then be stored 
in the machine possibly wilh extensive 
initial data and values of special func¬ 
tions. Mathematical tables can help in 
various stages of this preliminary process, 
even in checking out the solution pro¬ 
cedure as a whole. Also, many pro¬ 
blems that researchers have to solve do 
not justify the use of a computor, and 
there are always those without access to 
a computer. For them the aid of mathe¬ 
matical tables is indtspensible. 

The complete Handbook contains 29 
chapters written or co-authored by 27 in¬ 
dividuals. Seven chapters were prpared out¬ 
side of the N.B.S.; members of the N.B.S. 
were responsible for the other 22. Al¬ 
together there are 180 tables — one third 
are new, one third are based on previously 
existing N.B.S. tables, and the remaining 
third came from various other soxirces. 
Besides the numerical tables, the chapters 
contain ^aphs, polynomial or rational ap¬ 
proximations for automatic computers, and 
statements of the principal mathematical 
properties of the tabulate functions par¬ 
ticularly those of computational im¬ 
portance. Many numerical examples are 
given to illustrate the use of the tables 
and also the computation of function 
values which lie outside their range. 
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NEW DEVELOPMENTS, Issue B045, 
October, 1969. Published by Jacoby, 
Mitchell and Co. Pty. Ltd., 469-475 Kent 
Street, Sydney, 2000. Dana AC/DC digi¬ 
tal voltmeter; Advance differential high 
gaia plug-in, rack mounted main frame, 
and sine/square signal generator; Teac 
DR/FM portable data recorder; TRW 
microwave tuning varactors; Wandel and 
Goltermann level meter and level genera¬ 
tor; Taylor miniature captive terminals; 
Siliconix matched FET pairs; Telonic 
voltage tunable bandpass filters, and tun¬ 
able filter for telemetry frequencies; 
Sefram Graphirac recording millivolt- 
n^eters and microammeters; Shinkoh uni¬ 
versal dynamic strain ampUfier. 

PROCEEDINGS IJR.E.E. AUSTRA¬ 
LIA, Vol. 30, No. 9, September, 1969. 
Published by the Institution of Radio and 
Electronics Engineers Australia, Science 
House, 157 Gloucester Street, Sydney, 
2000. Contents: Theory and Design of 
Loudspeaker Enclosures, by J. £. Benson; 
Interference in Multi-Channel Telephony 
FM Radio Systems with Pre-empha^, by 
S. W. Conning; The Tcllurometer as a 
Path-Testing Imtrument, by G. Rosman;. 
Landing, Take-off and En Route Guid¬ 
ance of Aircraft, by E, O. Willoughby; 
The Steady-State Analysis of Networks 
with Periodically Varying Piecewise Con¬ 
stant Parameters, by L. W. Cahill. 

SWITZERLAND CALLING, No. 
2/1969. Published by European and Over¬ 
seas Services, Swiss Broadcasting Corpora¬ 
tion, CH 3000 Bern 16, Switzerland. The 
program schedule of the S.B.C. covers 
the period from November 2, 1969 to 
May 2, 1970, indicating frequencies, re¬ 
ception areas and times together with 
additional information on the programs. 
Published in four versions: English/Ger¬ 
man, Spanish/French, Portugese/Italian, 
and Arabic. 


APPLICATIONS OF PIN DIODES, 
Hewlett-Packard Application Note 922. 
Available from Hewlett-Packard Australia 
Pty. Ltd., 22-26 Weir Street, Glen Iris, 
Vic. 3146. The ISnpage note discusses the 
characteristics of PIN diodes that make 
them behave as electrically controllable 
resistances at RF and higher frequencies. 
It then describes how mese characteris¬ 
tics are applied to a variety of circuits, 
including microwave switches, attenuators 
and phase-shifters. Ofiier sections discuss 
techniques to obtain maximum power 
handling capability and the effects of 
package parasitics on performance. 

ASPECTS OF HIGH-QU ULl 1Y 
MONITORING LOUDSPEAKERS, BBC 
Engineering Monograph No. 78, Septem¬ 
ber, 1969. Part 1, A N.5W Two-Unit 
High-QuahV Loudspeaker, by H. D. Har¬ 
wood and S. A. Hughes. Part 11, Monitor¬ 
ing-Loudspeaker Quahty in Television 
Sound-Control Rooms, by H. D. Harwood 
and C. L. S. Gilford. Available from BBC 
Publications, 35 Marylebone High Street, 
London W.l, Endand. Contents: Part 1-- 
Introduction to Part 1; Design considera¬ 
tions, units and cabinet; Etesign, proto¬ 
type and final model; Performance, hsten- 
ing tests, response frequency characteris¬ 
tics, overload performance, impedance, 
reproducibility of LF um'ts, general com¬ 
ments; Conclusions: Part 11—Introduc¬ 
tion to Part 11; Preliminary investigation; 
Study of reflections from surfaces close 
to a loudspeaker; Discussion; Applica¬ 
tion; Conclusions; References. 

NATIONAL SEMICONDUCTOR 
SERIES 74N TTL CROSS REFERENCE 
GUIDE. Published by National Semicon- 
duotor Corporation, U.S.A. Inqtiiries to 
Rutherford Electronics Pty. Ltd., P.O. Box 
30, North Balwyn, Vic. 3104. The guide 
lists the ICs of 13 manufacturers in cross 
reference with National’s TTL line, indi¬ 
cating which are r pm-for-pin replacements 
and which are near equivalents. Q 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training In the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B ==: BROADCASTING 
A thorough and practical grounding 
Is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi Schpol 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

.. STUDY 
NOW 


Send for training 
syllabus. There is no obligation. 

NAME. 


ADDRESS 
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I electronics 


_ FOR RADIO PARTS 

289 Elizabeth St. Melbourne. Phone 601442 


(!.D PIONEER sKid 

HEAR IT NOW AT 

HOMECRAFTS 


289 ELIZABETH ST. MELBOURNE. 


PHONE 60 1442 


WE INVITE YOU TO CALL AND INSPECT OUR VAST RANGE 
OF HI-FI STEREO EQUIPMENT-AMPLIFIERS-TURN TABLES „ 
LOUD SPEAKERS ETC. DISPLAYED IN OUR'PIONEER CORNER 
SOUND ROOM. ERIC VERRAN OUR HI-FI SPECIALIST WILL 
GLADLY DEMONSTRATE THE EQUIPMENT OF YOUR CHOICE. 


24 HOUR 

DESPATCH SERVICE 


SPECIALIZtNG IN MAIL ORDERS 

Send 20c in stamps or a postal order for our latest information 
packed catalogue which will be sent to you by return mail. 


E.A. 10 PLUS 10 
STERO AMPLIFIER 
Nov. 1968 

Complete kit .$58.00 

Built and Tested .... $68.00 

.. 21:22 

MODULAMPS .. .. ea. $4.00 
Small IW transistor audio 
amplifiers by Pre-Pak. 
Supply volts . . . 6-12v DC. 

Input sensitivity Iv P-P. 

Freq. response 50Hz-20KHz. 

SPEAKER ENCLOSURES 
TEAK CABINETS 
8WR & 3TC ... $30.00ea 
2 X 8WR & 3TC . $45.00ea 
FREIGHT_$1.00 


P.O. BOX 131, 

KINGSGROVE, N.S.W. 2208. 

SALES CENTRE. 

103 Regent Street, 
REDFERN, N.S.W. 2016. 
69-5922 


COMPUTER BOARDS 

Containing a variety of NPN and 
PNP germanium transistors and a 
host of other components, these 
4” X 21” boards are supplied with 
free technical information on all 
parts. Each board has a mini¬ 
mum of 4 transistors. 

PRICE POST 
100 Boards . . . 20c ea 50c 
25-99 Boards . 25c ea 25c 
10-24 Boards . . 30c ea 25c 
1-9 Boards 35c ea 10c 

PACK AND POST 
10c ANY ORDER 
UNLESS INDICATED 
Sales Centre open 
Mon. to Sat. 8.30 a.ni.-5.30 p.m. 


Magnetic Pre-Amp Kitset 

As in E.A., Oct., 1965. 

All parts supplied. 

Use for pick-up or tape heads. 
Mono $4.90 Stereo $9.00 


$1.90 

$1.90 

50c 

60c 

65c 

80e 

80c 

$1.75 

$1.85 

$3.20 

30c 

35c 

20c 


BARGAINS 


2N3054 . . 
2N3055 , . . 
BC108 . . . 
BC109 
BF115 .. 

AC125 . . 

AC126 . . 

AC 127/128 
AC187/188 
AD161/162 
EM404 . 

BAIOO 
OA91 
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AMATEUR BAND 
NEWS AND NDTES 


First All India Amateur Radio Convention 

Final arrangments are being made to hold a convention in 
Bombay, to discuss many aspects of amateur radio. 

by Pierce Healy, VK2APQ 


The 1st All India Amateur Radio Con¬ 
vention will be held in Bombay over the 
period December 27-30, 1969. The 

purpose of the convention is: 

To discuss the problems and difficulties 
confronting amateur radio and to 
endeavour to formulate ways and 
means of solving them. 

To discuss the development of amateur 
radio in the service of the nation. 

To examine the possibility of 
establishing sources of supply of com¬ 
ponents needed by amateurs but not 
readily available in the country. 

The program also includes technical dis¬ 
cussions and a display of amateur band 
equipment. There will also be sessions 
for short-wave listeners and tours of 
inspection to manufacturing establishments 
connected with the electronics industry. 

The venue for the convention and exhi¬ 
bition is the Birla Kreeda Kendra, Chow- 
patty, Bombay. This is said to be an ideal 
location, being comparatively free from 
QRM and QRN. 

Amateur radio was first introduced into 
India in the early 1930s but. has not 
developed as well as in some other coun¬ 
tries. At the present time there are only 
500 licensed operators, and only about 
25 per cent are active. 

In brochures publicising the convention, 
concern has been expressed regarding the 
lack of development in amateur radio. It 
is hoped that the convention will create 
an awareness of the advantages, that a 
large amateur population would be to the 
electronics industry. 

A pioneering effort in the use of radio 
amateurs for the advancement of the in¬ 
dustry in India has been made by M/s 
Bharat Electronics Ltd., reputed to be the 
largest manufacturer of electronic equip¬ 
ment in India. The company has 
formed a very active amateur radio club 
among its employees. 

It is proposed to produce a “Souvenir 
Publication” to commemorate the Con¬ 
vention. Also, the club station VU2HAM 
will be in operation continuously from 
December 15, first at a permanent loca¬ 
tion and then at the convention location 
from December 27 onwards. Special 
QSL cards will be printed and sent to all 
stations contacted. 

The writer of these notes has been 
honoured by being invited to attend the 
convention to “ . . . . give the delegates 
attending the convention the benefit of 
your knowledge and experience to the 
development of amateur radio in India.” 
As these notes were being collated the 

News ond notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forworded 
direct to Pierce Heoly, 69 Toylor St., 
Bonkstown, N.S.W. 2200. 


possibility of being able to accept the in¬ 
vitation was being seriously considered. 

A number of committtes have been 
constituted to manage various aspects of 
the convention. The personnel are as fol¬ 
lows: 

Chairman, Executive Committee: Shri 
B. S. Dutt, VU2AJ, Chief Engineer, 
Overseas Communication Service, 
Bombay. 

Chairman, Steering Committee: Shri Y. 
A. Fazalbhoy. 

Chairman, Exhibition and Souvenir Sub- 
Committee: Shri D. W. Dalrymple, 

VU20LK, Senior Engineer, Beckman 
Instruments International S.A. 

Hon. Secretary Shri T. P. Sheth VU2TP 

Hon. Liaison Secretary Shri G. V. Sulu 

VU2GV 


Seasoned ^reeting.i | 

I to aiireaders oithese notes 


A very sincere thank you to those S 

who have sent in notes on local and A 

overseas events. Also, to those who A 
have expressed interest in various § 
aspects of amateur radio. g 

Looking forward to hearing from ^ 
you again in 1970. ^ 

VK2APQ I 


steering Committee 

Oommandt. Gen. M. J. B. Maneckji 
VU2CJ Vice-chairman. 

Maj. Gen. R. Z. Kabraji VU2BK Vice- 
chairman. 

Condt. Gen. Udyan Chinubhai VU2UD 
Vice-chairman. 

Brig. B. M. Chakravarty VU2BU Vice- 
chairman. 

Maj. Gen. Bhagwati Singh VU2IB 
Vice-chairman. 


Shri D. R. Paranjpi 
Shri D. T. Kapadia 
Smt. M. D. Kapadia 
Shri S. R. Sivaswamy 
Shri M. V. Chauhan 
Shri S. R. Chowdappan 
Shri Chittaranjan Das 
Shri Karta Ram 
Shri S. Venkatraman 
Dr G. H. Shah 
Shri R. M. Pandya 
Shri S. Srinivasan 
Shri A. Balasubrabanian 
Shri B. D. Bhat 
Shri K. Venkatraman 
Shri J. N. Adeicha 
Shri K. G. Girimaji 


VU2AU 

VU2KT 

VU2WW 

VU2RU 

VU2MV 

VU2FC 

VU2JW 

VU2KM 

VU2SV 

VU2HG 

VU2MO 

VU2AA 

VU2AB 

VU2CT 

VU2KV 

VU2JF 

VU2GX 


Shri J. A. Faithful VU2JA 

Shri Subranamian J.V. - 

Executive Committee 
Lt. Col. K. Gopinathan VU2BG 

Vice-chairman. 

Shri V. G. Kiri VU2VG 

Shri V. P. Asar VU2VA 

Shri Chandrakumar Piprani VU2PI 

Shri V. J. Bhatt VU2RX 

Shri Saad Ali VU2ST 

Shri C. A. F. Periera VU2FP 

Shri N. G. Hathiram VU2NH 

Shri A. Sengupta VU2PY 

Shri Darab S. Dhalla VU2GJ 

Maj. J. K. Deshpande VU2ED 

Shri Gopal Kamat VU2IEZ 

Shri Idress Ali VU2IAZ 

Shri N. J. Mehta - 

Shri C. D. Jeffries - 

Shri Sunil Sangvi - 


Exhibition and Souvenir Sub-Committee 


Shri V. P. Patil VU2XX 

Shri C.A.F. Pereiria “ VU2FP 

Shri Saad Hussan Ali VU2ST 

Shri S. R. Kavishwar VU2CC 

Shri V. P. Asar VU2VA 

Shri S. R. Sivaswamy VU2RU 

Shri S. R. Chowdappan VU2FC 

Lt. Col. K. Gopinathan VU2BG 

Dr P. K. Kapre - 

Shri A. G. Vaidya VU2NQ 

Shri Subramaniam J. V. - 

Shri M. Nilcantan VU2LN 

Shri V. J. Bhatt VU2RX 

Shri M. V. Chauhan VU2MV 


Sponsorimt Radio Clubs and Societies 
Bangalore Amateur Radio Club 
Baroda Amateur Radio Club 
Coimbatore Amateur Radio Club 
Electronics Club, Patna 
Goa Amateur Radio Society 
Gujarat Amateur Radio Society 
Gwalior Amateur Radio Club 
Hublis Amateur Radio Club 
I.I.T. Amateur Club, Powai 
Indian Technology Amateur Club, 
Khargpur 

Madras Amateur Radio Society 
Pondicherry Amateur Radio Society 
Radio and Electronics Society of India 
Secundarabad Amateur Radio Club 
School of Signals Amateur Club, Mhow 
Visakapatnam Amateur Radio Society. 

It is understood that the Amateur Radio 
Society of India, whose headquarters are 
in Delhi, has also been invited to attend 
and play an important part in the Con¬ 
vention by actively participating in the 
proceedings. 

NEWS FROM overseas 

Several items of general interest ap¬ 
peared in the August issue of the Region 
I News. 

Sweden: QLFAX is the title of a monthly 
newsletter devoted only to events occur¬ 
ring on the 28MHz band. The newsletter 
is not an official SSA publication but is 
produced by Ullmar Qvick, SM4DXL, 
Djurgardsv 35C, S-681()0 Kristinehamm, 
Sweden. The annual subscription is 10 
IRCs. The newsletter contains details of 
propagation events and provides a most 
useful record of activity on 28MHz. 

South Africa: The Max-Planck Institute 
of Lindau has set up a new beacon station 
in South West Africa, using the call-sien 
ZS3AW. The frequency is 14MHz 
precisely, and the power IKW. A four- 
element beam is directed north and the 
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BARGAIN PACKS! 


SEMI CONDUCTOR RACKS 
GUARANTEED BRAND NEW 
AND TESTED. 
SlUCON & GERMANIUM 

10—^Audlo Typ«, Simiiir 

BC10B.S2.9S 

10—^Audlo Typ^ Similar 

BC109 4dl0 . . $3.00 
10—RF Type. Similar 

BF115.S2.9S 

10 —Rp High Gain . . i2-9S 
10—RF Low Noise VHF 

Sim. 2N3564 . . . $3.50 
10~~Audio Output. 

Matched pairs . . $3.29 
S—‘Pair Complementary 

Output.$3.2S 

1 —nPN Output. 

2N30S5/BOY20 . $2.00 

1 —PNP RF IF Type. 

Sim. AF116. AF- 

117. each.35 

Or 10 for . . . . $3.00 

1—PNP Power Out- 
L put. Sim. 2N301. 

2Nit14a.$1.30 

1—PNP Audio. Sim. 

OC70.40 

FETS 

MPF 102.$1.10 

MPF 105—2NS459 . . $1.10 
MPF 106—2N54S8 . . $1.30 

2N3819.$1.10 

T1S 88—2N5345 . . $1.10 

lf:fg 

SILICON RECTIFIERS 
SOv. 25c ea. or 10 for $2.25 
lOOv, 28c ea. or 10 for $2.25 
2d0v. SOCi 400v. 35c; 

60Qv. iSc: 800v. 60c; 

lOOOv. 95e. 

3 Amp 100V Surge 
Protected ea.75r 


DIODES 

OA90 Type. 25c ea. or 

10 for.$2.30 

OA91 Type, 25c ea. or 

10 for.$2.30 

OA95 Type. 27e ea. or 

10 for.$2.50 

BA100. each.30 


SOLDER SPECIALIt 
RESIN-CORED "SUPER FAST" 
2Ulb Reels. ONLY . . $2.75 



7W Stereo Amplifier. 50« 
20,000 Hz. in oiled timber 
Cabinet. 

$34.50 Complete. 


STEREO HEADPHONE 
SPECIAL 



£ 

BRAND NAME — 8 Ohm. 
Wide Range. $6.00. 

TAPE DECKS—Van Oer Molen 
Cassette Decks from . . $27 

RECORDING TAPE. POPULAR 
MAKE. AT WHOLESALE 
PRICES 

3in ISOft.50 

3ln 225ft.70 

3In 300ft.85 

Sin 600ft.$1.80 

Sin 900ft.$1.98 

Sin 1200ft.$2.50 

534in 1200ft.$2.55 

Tin 1200ft.$3.00 

Tin 1800ft.$3.25 

Tin 2400ft.$4.75 

Tin 3600ft.$6.75 

PHILIPS TYPE CASSETTES 
C60 60 Min . . . . $1.65 

C90 90 Min . . . . $2.65 

Cl20 120 min . . . . $3.30 


INTEGRATED 

CIRCUITS 


SINCLAIR 1C-10 . . $11.2 

GE 1W RMS . . . . $3.1 
GE 2W RMS . . . . SS.S 
GE 10W Audio 5W 

BHA^fpec'lar’is RMS $f7'.88 

PHILIPS Pre-amp and Tape. 
MOTOROLA. 

FAIRCHILD—Fllpflop. etc. 
PRICES ON APPLICATION. 
STATE REQUIREMENTS. 




TRANSISTORISED TUNERS 

Unit 10c with Ceramic Filter 
and Power Supply. $37.00. 
Teak Cabinet $6 

NEW WIINE BAND TUNER 
Based on PiayrnMter Design. 
Ceramic Filters. Tuning Meter 
Whistle Filter, etc. $62 plus 
tax. Teak Cabinet $8 extra. 


JL* 


CONVERTERS FOR AIRCRAFT. 
MARINE. FIRE. AMATEUR 
BANDS 

RF FET CONVERTER 

Crystal Controlled ImHz 
Band-WiDTH. INTERNAL OR 
EXTERNAL BATTERY. CON- 
VERT YOUR CAR RADIO OR 
HOME RADIO INTO SENSI¬ 
TIVE VHF RECEIVER. 

$24.75 Incl. Tax. 

Crystal $5 extra. 
CRYSTALS—State Exact 
Listening Frequency. 


DIGITAL CLOCK 
240V, 2W. 

12 Hour, plus Seconds. 
SPECIAL — $11.75. 


MURATA CERAMIC FILTERS 

BF 45SA. ea.32 

SF 455D, SF D455B ea. .75 


ALL COMPONENTS. TRAN¬ 
SISTORS AND DIODES AT 
SPECIAL PRICES. 

SEND S.A.E. FOR DETAILS. 


SPECIAL!! 

SUPER PAKS 

Comprising New Assorted Re¬ 
sistors. Condensers. Knobs. 
Dials. $ 1.50 lot. Pius 10c 
P. / Pack. 

SUPER-PLUS PAKS. Compris¬ 
ing 300 NEW Assorted Tran¬ 
sistors. Diodes. Pots, Resistors. 
Sockets. Dials. Condensers. 
$3.00 the lot, Pius 10c Post. 


RESISTORS 

^aW 4c ea. or $3.00 per 100. 
POLYESTER CAPACITORS 
.001 Mf-.OI 7c aa. 

Ail Values Available. 
ELECTROLYTIC CAPACITORS 
Ail Values—Smf. 12e. 
Send for list. 


SPECIAL!! 

NEW GREY PLASTIC 
CABINETS 

Suit instruments or kits. 
S’a" X 4" X 3" only 
25c ea. or 10 for $2. 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5/8in X 1 5/8in x 15/16ln 
Uses 2 Silicon Transistors and 
High impedance Magnetic Ear¬ 
phone. 

5-Stage Reflex Circuit and 
Ferrite Aeriai. 

Complete Kit with Instruc¬ 
tions. $6.75. 

Batteries required: 2 Mer¬ 
cury Cells type RM67S. 



SPECIALIil! 


1ST RELEASE. 


6 TRANSISTOR RADIO KIT! 
USES SILICON TRANSISTORS 
AND DIODES. COMPLETE with 
instructions. Carrying Case 
and earphone. $16.50. Wired. 
Tested. $18.50. Post & pack. 
75c. 



ELECTRONIC PROJECT 

BROADCAST TRANSISTOR 
RADIO KIT with Speaker, 
$9.25 & 50c p.p. 


NEW 


1969 TRANSISTOR 
RADIO KIT 



6 Silicon Transistors and 
complete with Instruction book, 
carrying case and earphone. 

Special Price.$11.25 

Wired.$13.50 



BOYS' CRYSTAL SET KIT 

Complete with Plastic Cabi¬ 
net, earphone and instruc¬ 
tions .$2.50 



TRANSISTOR MODULES 

10 Watt RMS. 2SW RMS. 
S5W Hi FI Amplifiers, Pre¬ 
amp Tone Control Stage, etc. 

REDUCED PRICES. SEND FOR 
NEW PRICE LIST. 


DENSHI BOARD KIT 

Make 16 PROJECTS. $12.50 
Make 30 PROJECTS. $14.00 

IDEAL CHRISTMAS GIFT 
FOR BEGINNERS. 

Post 7Sc. 


S. E. WILLIS TRADING CO. 

38 Riversdale Road. Camberwell Junction, Vic., 3124. 
Phone 82-5787. Please Include Freight. Sorry. No. C.O.O. 

Postal Address: P.O. Box 263, Box Hill, 3128 


call sign is transmitted every other minute 
by A1 followed by two minutes of un¬ 
keyed carrier. 

Amateurs are asked to give reports 
through D.A.R.C. or directly to the Insti¬ 
tute at Lindau/Harz, West Germany. 

United Kingdom: G3JVL and G8LY 
broke down the United Kingdom to Ice¬ 
land path on 4 metres (70MHz) on the 
morning of June 27. TF3EA was the 
Iceland station in the contact. The distance 
between Hampshire and Reykjavik is about 
1,200 miles. This contact creates a new 
record, exceeding the previous longest dis¬ 
tance — U.K. to Gibraltar — by nearly 
200 miles. 

Yugoslavia: Up to this year, Yugoslav 
state authorities have been issuing tempor¬ 
ary station licences to foreign amateurs 
without requesting that the condition of 
written licence reciprocity agreement 
should be satisfied. But, at the same time, 
Yugoslav radio amateurs could not get a 
visitor’s station licence in several foreign 
countries, i.e. their applications have 
been denied. 

The Yugoslav authorities have now re¬ 
considered this matter and changed their 
attitude. In future, the licence for foreign 
visitors will be issued only on the recipro¬ 
city principle, certified by written agree¬ 
ment concluded between relevant state 
authorities. This matter will have to be 
processed by law in Yugoslavia, and is 
not expected to come into effect 
until some time next year. Up to that 
time no foreign radio amateurs will get 
station licences nor will they be allowed 
to bring radio station equipment into 
Yugoslavia. 

YU CERTIFICATE 

The certificate “YU” is issued by the 
Savez Radio Amatera Jugoslavije (S.R.J.) 
to acknowledge outstanding achievements 
of foreign and home amateurs in their 
radio contacts wkh amateurs in Yugo¬ 
slavia. 

The certificate will be issued to those 
amateurs who contact a certain number 
of “YU” amateur radio stations during 
one calendar year. 

The following number of contacts with 
different YU stations (different call signs) 
regardless of band or tyi^ of emissiOT, 
is necessary before claiming the certifi¬ 
cate: 

a. Amateurs from Yugoslavia 50 contacts 

b. Amateurs from Europe 15 contacts 

c. Amateurs from Asia, Africa, North 

America 5 contacts 

d. Amateurs from South America and 

(Dceania 3 contacts. 

The contacts which YU amateurs make 
with radio stations from their own town 
are not valid for the certificate. 

Each application for the certificate 
should be followed by a list of call signs 
from the station log, without any other 
data, but this list should be confirmed 
by two operators or by the club com¬ 
mittee. Foreign amateurs should enclose 
five IRCs with dieir application. 

All applications should be addressed as 
follows: 

Savez Radio Amatera Jugoslavije, 

Awards Manager, 

P.O. Box 48, Beograd, 

Yugoslav. 

The operator of an amateur station who 
gains the award in three successive years 
can claim a special badge if desired. An 
additional 10 IRCs are required. 

M.AJR.C. CERTIFICATE 

The executive of the Montreal Amateur 
Radio Club Inc. have announced the for¬ 
mation of an Awards Committee and the 
issuance of an attractive bilingual certi¬ 
ficate available to all licensed radio ama¬ 
teurs and shortwave listeners meeting the 
following general rules and conditions: 

1. Effective date — January 1, 1967. 

2. (a) For Canadian and U.S.A ama¬ 

teurs. 

Produce evidence of having made 
two-way communications with 15 
or more M.A.R.C. members 
in good standing on each of two 
bands—30 contacts. 
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(b) DX and all others. 

Produce evidence of having 
made two-way communications 
with 15 or more M.A.R.C. mem¬ 
bers in good standing on any 
band or coiribination of bands— 
15 contacts. 

(c) — as above but having heard. 

3. Modes — Phone, or CW, or mixed, 
with minimum reports R4 S3 T9 for CW 
or R4 S3 for phone. 

4. Send a list only of stations worked 
(NO QSL CARDS), certified by two other 
amateur radio operators or an officer of a 
radio club or have it notarised. The list 
must show the stations claimed, mode of 
operation, date and band(s) used. 

5. All stations must be land stations, 
fixed or mobile. 

6. Cost: $1.00 Canadian Funds or 7 
International Reply Coupons. This fee in¬ 
cludes return postage. It is payable by 
p>ostal or bank money order and should 
be addressed to: 

Awards Chairman, 

Montreal Amateur Radio Club, Inc., 
535 Landsdowne Avenue, 

Montreal 6, Canada. 

7. The Awards Committee reserves the 
right to reject any apphcation when re¬ 
quested confirmations are not sent within 
one month of receipt of request (except 
for remote countries where postal service 
is slow) or if the committee for any reason 
has any doubt about the authenticity of 
the submitted verifications. 

8. Endorsements: Will be issued fbr 
each additional group of 10 stations work¬ 
ed or heard to all applicants providing 
the necessary proof and a stamped self- 
addressed envelope or one International 
Reply Coupon. 

9. All certificates will be recorded and 
numbered consecutively. 

10. Eligible stations will be published 
from time to time in the club magazine 
“MARCOORAM.” 

11. In the case of any dispute con¬ 
cerning a claim the decision of the com¬ 
mittee shall be final. 

NEW ZEALAND 

VHP Century Club 

To qualify for this award an applicant 
must obtain the 100 points required from 
QSOs with New Zealand stations on the 
following basis: 

56MHz band contacts count, 1 point. 

144MHz band contacts count, 3 points, 

420MHz band contacts count, 6 points. 

Further may be added in the future. 

The same station may be claimed 
ONCE on any one band but nUay be 
claimed repeatedly on different bands. 

FM Broadcasting 

From the i^tember issue of “Break-In,*’ 
the official journal of the New Zealand 
Association of Radio Transmitters, is an 
interesting note on plans for a frequency 
modulated broadtasting station. Amateurs 
are playing a leading part in the project. 

The plan is for Radio Newlands 
to build and operate New Zealand’s first 
FM broadcasting station on the 90-94MHz 
band. 

Newlands is a suburb in Wellington, 
where Ben Furby, ZL2TFR and Vic Stag- 
poole, ZL2ACF live. As former broad¬ 
casting technicans, they conceived the idea 
of a local suburban station, operating 
three or four evenings a week, for about 
three hours. 

The station is intended to give a local 
service to the suburb and to encourage 
local artists and performers, public 
speakers, amateur actors, news writers and 
others interested in learning broadcasting 
techniques, both for professional purposes 
and as a hobby. 

Additionally, the FM transmissions will 
be in stereo, exploiting the hig^ quality 
of stereo music from records, as ordinary 
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Details of N.Z.A.R.T. Awards 


The New Zealand Association of Radio Trans¬ 
mitters issues a nunxber of awards to amateur 
radio operators and short-wave listeners. The 
usually accepted rules apply to all N.Z.A.R.T. 
Awards, especially those relating to fair play 
and good operating ethics. Ail Certificate Hun¬ 
ters' Club codes apply. 

Endorsements are available for Phone and for 
GW (note that SSB is recognised as phone anj 
not as a separate classification) as well as for 
different bands where applicable. 

All confirmations must date from November. 
1945. When applying for an award, whether 
through the N.Z.A.R.T, or through an overseas 
society, courtesy demands that the following 
points are observed: 

Write a letter of application for the award. 

Supply a checking sheet with the call-signs, 
date of (350, etc., of the cards subnvktted. 

Write your call-sign, name and address legibly 
preferably in block capitals. 

Enclose stamps or reply coupons for return 
postage on lyour cards. 

Attention to these points makes the task of 
the fellow at the receiving end much easier. 

Applications for the awards may be posted to 
the N.Z.A.R.T.. Box 489, Wellington: or direct 
to Contest Manaper, Jock White, ZL2GX, 152 
Lytton Road, Gisborne. 

AWARDS 

WAP—Worked All Pacific 

Confirmations required from 30 different 
Oceania "oountries" from the WAP list. 


CR8/CR10 Timor 
DU Philippines 
FB8 Adeiie Land 
FK8 New Caledonia 
F08 French Oceania 
FW8 Wallis Island 
FU8/YJ New Hebrides 
KB6 Baker. Howland, 
Phoenix Islands 
KC6 East Carolines 
KG6 West Carolines 
KG6 'Marianas islands 
KG6 Bonin and Vol¬ 
cano Islands 
KG6 Marcus Island 
KGS Guam 

KH6 Hawaiian Islands 
KJ6 Johnston Island 
KM6 Midway Island 
KP6 Palmyra Island 
KS6 American Somoa 
KW6 Wake Island 
KX6 Marshall Island 
VK Australia 
VK2 Lord Howe Island 
VK4 Willis Island 
VKO Macquarie Island 
VK9 New Guinea 
VK9 Norfolk island 


VK9 


W.A.Z.L. —^Worked All New Zealand. 

Confirmations req^ulred from 45 different 
Branches of N.Z.A.R.T. — except for OVER¬ 
SEAS APPLICANTS for whom only 3S differ¬ 
ent Branches are required. Special endorse¬ 
ment Is required when W.A.Z.L. Is com¬ 
pleted within a 12-month period. 

N.Z.A.R.T. Branches for W.A.Z.L. 


VK9 Papua 
VK9 Nauru IsUnd 
VK9 Christmas Island 


island 


Cocos 
(ZC2) 

VRI Gilbert Island 
VR1 Ellice island 
VR2 Fiji Island 
VR3 Fanning and 

Washington Is¬ 
lands 

VR4 Solomon Island 
VR5 Tonga 
VR6 Pitcairn Island 
VS4 Sarawak (9M) 

VS5 Brunei (9M) 

ZC5 North Borneo 
(9M) 

ZK1 Northern Cooik 
Island 

ZK1 Southern Cook 

isiland 
ZK2 Niue 
ZL New Zealand 
ZL/C Chatham Island 
ZL/A Auckland and 

Campbell Islands 

SW1 Samoa (ZM1) 
ZM7 Tokelau Island 


01 Ashburton 
02 AuckFand 
03 Western'Suburbs 
04 Cambridge 
OS Christchurch 
06 Dannevirke 
07 

08 East Southland 
09 Eomont 

10 Franklin 

11 GIsbourne 

12 Hamilton 

13 Hastings 

14 Hawera 

15 Hawke's Bay 
Central 

16 Horowhenua 

17 Huntly 

18 Hutt Valley 

19 Inglewood 

20 Manawatu 

21 Manukau 

22 Marlborough 

23 Marton • 

24 Motueka 

25 Napier 

26 Nelson 

27 New Plymouth 

28 Northland 

29 North Shore 

30 Otago 

31 Paihlatua 

32 Rahotu Coastal 

33 Rotorua 
N.Z.A 


34 South Canterbury 

35 South Otago ^ 

36 South Westland 

37 southland 

38 Taumiarunul 

39 Tauranga 

40 Te Awamuta 

41 Thames Vaftey 

42 Taitahl Bay 

43 Walhl 

44 Matamata Radio 
Club 

45 Waimarino 

46 Wairarapa 

47 Waltara 

48 Wanganui 

49 Westland 

50 Wellington 

51 Whakatane 

52 Wairoa 

53 Te Puke 

54 Patea 

55 Waltomo 

56 Hornby 

57 Tokoroa 

58 Helensvtile 

59 Mangakino 

60 Taupo 

61 Central Otago 

62 Reefton-BuMer 

63 Upper Hutt 

64 North Otago 

65 Papakura 

66 Auckland 

67 Kawerau 
New Zealand Award. 


Available to all radio amateurs other than 
New Zealand. 

Requirements:— 

35 confirmations from ZL1 plus 35 confirma¬ 
tions from ZL2 plus 20 confirmations from 
ZL3 plus 10 confirmations from ZL4 plus 1 
confirmation from a ZL “territory" — either 
from N.Z. Antarctica; Chatham Island: Kerma- 
dec Island; or Campbell Island. This one con¬ 
firmation mey be substituted by 20 ordinary 
ZL confirmations if desired. 

.This makes a minimum of 101 confirma¬ 
tions which should be dated from December 
8. 1945. 

W.A.D.—Worked All Districts. 

A VHF Award. For this award, confirmations 
are required on any VHF band, or mixture of 
VHF bands, from ZLI; ZL2; ZL3: ZL4. 
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EDDYSTONE EC10 

Transistorised Communications Receiver 
Comptefety Portable — Battery Operated 



RUGGED 

COMPACT 

LIGHT! 

Designed for 

Commercial 

and Amateur 

use. 

Ideal for 
marine 

purposes and 

remote 

operational 

areas 

Covers 

citizens band 


Write for fully illustrated technical brochure 


Sole 

Agents: 


^ oTv I rrk 


PTY. LTD. 


608 Collins St., Melbourne, Vic, 3000. 
Phone 61-2464 

64 Alfred St.. Milson's Pt., N.S.W. 2061. 
Phone 929-8066 


34 Wolya Way. Balga, Perth,. W.A. 6061. 
Phone 49-4919. 

L. E. Boughen & CO., 30 Grimes Street. 
Auchenflower, 4066. Phone 74097. 
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pair plus 5c postage 


PETER SHALLEY 

127 YORK STREET, SYDNEY 
Phone 29-3767 — 29-7021 


Walkie-Talkie 
Christmas Special 

Limited Stocks only 

• Pony CB 16 .1 watt 

• All metal case 

• Battery meter 

• Miniature size 51x21 

• P.M.G. approved 

• 10 transistors 


$ 69.95 


lOOs OF OTHERS 
AVAILABLE NEW 
AND SECOND¬ 
HAND 


R.C.S. SPECIALS 



NEV^ IMPROVED 

30 WATT 

NOMINAL 
54w MAX. 


12v All Tronsistor 
P. A. AMPLIFIER 

WIRED READY TO OPERATE 

15 ohm output. No. 591D .. .. $62 

125. 250. 500 ohm. 592D .. .. $62 

Dimensions; 6'aln. w. x 3Uln. h x 
8^aln d. For 240V. op. $33 extra. 
10 WATT P.A. 

Inputs 5 MV and' 100 MV lOw R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm. 2 8 ohm or 4 16 ohm 
speakers In parallel. Same cabinet and 
dimensions as 30w above, complete with 
240v power supply. 

Wired and tested. No. 485 . . $40 

Freight extra In both cases. 



R.C.S. CONKETE 
DOMURSaF 
KIIS 


Peak reception, 
low price. No ex¬ 
pensive test equip, 
ment. Everything 
fits. 1964 RF 
Transports 7. 

Complete kit — No. 640 .... $43.50 
Portable car radio, identical to 640 
above, plus extra switch and car coli. 

etc. No. 642 .$46.00 

(Write for booklet on 640 and 642.) 
Postage $1. 


NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X lin. 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 
Wired ready for use. 672D . . $8.00 

HIGH IMP. 2 tran. 680C . . $6.50 

yi(lr®d ready for use. 680D . . $8.00 

HIGH IMP silicon 3 tran. 682C $8.00 
Wired ready for use. 6820 . . $9.50 

Postage lOc each. Write for data. 



HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY. 

R.F. mixer. I.F.. pwr. dectr. stages, adjustable aerial 
coupling. Complete as lliust.. wired and tested with 461 
dial, knobs and switch pot No. 474D. $31. Postage $1. 

WHISTLE FILTER for above set for 8Kc band width (can 
be altered to 9. 10 or IIKc). No. 128, $4. Post 10c. 

PRINTED CIRCUITS 

For all R. and H., E.A.. MuHard, Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint parts list. 

SPECIALS: To your drawing — write for particulars and 
drafting aids. 


New Printed Circuits 

726 3 X 3 or 10 X 10 w 

stereo 68/A8 . . $2.80 

736 B/C tuner EA 

69/TS.$2.50 

727 E and A wide band, 
tuner 68/8T . . . . $3.20 

728 Audio osc., EA 

68-09 .$3.20 

718 Muliard main 

amp.$2.S0 

Immediate dispetch. 


Number Recent Designs 
722 Muliard pre-amp. $3.00 
725 Protected supply $2.50 
734 EA 69 01 gold p. 

organ.$5.00 

709 Pre-amp. 67-PS $2.50 
684 Pre-amp. 6S-P10 $2.50 
737 AWA 10/25W amp 
$2.50 

747 Music colour 

69CIO.$3.00 

741 Guitar amp 69 P5 $3.00 

Postage 10c. 



low STBIEO 

MULLARD 10 X 10 
wattf R.M.S. 


Wth owfPot transIstw PROTECTION. Frequency response 
,tp 3(>Kc. Distortion 0.5%. Treble, bass, boost 20DB 

Complete kit of parts No. 480C.$74.00 

W red and testecT No. 480D.$79.00 

With hl-fl ^ner and whistle filter, $35 extra. Freight extra. 
Write for iwochure. For special Sat. demo, ring 59-6550. 

MAGNETIC STEREO PRE-AMP 

In 5Mv_ gut 
treble 
Wired 

For 


250Mv. Bass and <- 

20D.B. ^ No. 724C $29 
ready for use . . $31 


Postage 30c each, 
crystal ceramic 


No. 722D . ..$27 



TRANSFORMER 

Tap 6v and 9y D.C. at 
100 mllllampt. 


Filter, condensers, rectifier, resistor, 
case. etc. $6.50. Post 10c. 


PERSONAL PORTABLIS 
2 TRANSISTORS 

Range 30 miles. , 

20() with short 
aerial and earth. 

Earpiece only, no 
speaker. 

Do-it-yourself kit. > 

No. 666C . $9 .o 6 
Postage 20c. 

1 TRANSISTOR — 1 DIODE 
593C Do-It-yourself kit, $5. Post 10c. 



DIAL KITS 


SCALE GOLD WITH 

WHITE LETTERS. 
Siae 6>s x 2>sin. 

• No. 459 to match 300 pf gang. 

Price ..$4.$0 

• No. 461 to match 200 pf gang. 

Price.$4.50 

Post 20c. 


NEW AUDIO AMPLIFIER 

4 transistors, 
la or 1 watt. 
Small size, cabi¬ 
net 3ln X 2in x 
lln Plastic. 
Suitable crystal 
P./up. Inter¬ 
com., micro- 
phone. radio, 
etc. (9 volt.) 
DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use 665D $11.50. 

COlU & IF's 455 Kc 

Aer. R.F.. OSC. and IF't . . $1.80 ea. 

Ferrite Aer.$2 

No. 255 Universal tape OSC. Coil $6 
Postage 10c. Write for details and price. 



R.C.S. 


Order by Mall Order, Postal Note or Money Order (add post.), direct to — 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, H.S.W., 587-3491, 587-5385 
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THIEVES TAKE VK2WI EQUIPMENT 


The transmitting station of the New South Wales Division of the Wireless 
Institute of Australia, VK2WI, at Quarry Road, Dural, was broken into and 
a substantial quantity of equipment stolen. 

The theft took place between midday, Thursday October 23 and 10.30 a.m., 
Sunday, October 26. The matter is in the hands of the Parramatta Police 
and anyone seeing or hearing of any of the following equipment being used 
or offered for sale should notify the police immediately. 

1 Pye 20 watt AM VHP transmitter Type F.T.C. 330N. Reference No. 28444G 
Serial No. 113. With type D crystal for 53.866MHz. 

1 Pye AM VHP receiver Type P.T.C. 3002N Reference No. 284451 Serial 
No. 136. With type D crystal for 53.866MH2. 

1 Kingsley Type ART Communication Receiver Serial No. 1177, Chassis 
No. 02022, with 7050KHz crystal locked coil box. 

1 Kingsley Type AR7 Communication Receiver Serial No. 1738, Chassis No. 

02625, with “D” band coil box and 144MHz converter. 

1 Kingsley Type AR7 Communication Receiver Serial No. 245B/S1746, Chas¬ 
sis No. 01407 with “D” band coil box and 3.5 MHz converter. 

5 Coil boxes for Kingsley Receivers. 

3 Power supplies for Kingsley Receivers, 250V DC 12V AC. 

1 829B Transmitting valve. 

2 Quartz Crystals Type D, Frequencies 2247.916KHz; 11190.0KHz. 

2 Quartz Crystals Type 5587 Holders, Frequency 3525KHz. 

2 Quartz Crystals Type 5587 Holders, Frequency 3573KHz. 

1 Bendix Frequency meter Type BC221. 

1 S.W.R. meter, “2Wr’ stencilled on case. 

1 Philips Cathode Ray Oscillograph, “2WI” stencilled on case. 

1 AWA Portable Beat Frequency Oscillator, “2Wr’ stencilled on case. 

1 Desk Microphone and Control Box with pilot light and push button. 

1 Palec Valve Testing Set. 

1 Multimeter. 

2 Pair Headphones with plugs and cords. 

5 Coaxial cable connectors type PL259. 

An unsuccessful attempt was also made to break into the Wireless Institute 
Centre, Crow’s Nest, on the night of Thursday, October 23. 

On the night of November 12, another attempt was made to break into 
the Centre at Crow’s Nest, this time successfully. The following items were 
stolen: 

1 Halicrafters Communications Receiver Model SXlll. Serial No. 1110109/ 
23168. 

1 RCA Communications Receiver. Type AR88. 

1 Paros Transceiver. 

1 522 Transmitter mounted on 19in x 9in blue metal panel. 

1 522 Transmitter and Receiver in black case. 

Assorted transistors, resistors, coil formers, new text books, log books, call 
books, and PMG Regulations books. Cash and stamps to the value of ap¬ 
proximately $20. 


medium-frequency AM broadcasting can¬ 
not do. 

The Newlands Broadcasting Society is 
planning to become incorporated. A Steer- 
mg Conunittee of five has been formed, 
headed by Ben Furby, with Peter Rennie 
another member. Another cx>m!mittee, to 
look after the technical details for the 
proposed station, appointed at a public 
meeting of residents, consists of Vic Stag- 
poole, ZL2ACF, Murray Willis, ZL2THW 
L. Steeneken, ZL2AZR, S. England, 
ZL2AVU and one non^amateur. Another 
amateur, T. R. Clarkson, ZL2AZ, has 
helped a lot with encouragement. 

Other items of interest appearing in the 
September issue of “Break-In” include: 

Slow-Scan TV News. Malcolm Pryor, 
ZLIDW, of Tokanui, Te Awamutu, tells 
of his activities with slow-soan television 
(SSTV). Malcolm has been an active 
amateur operator for over 20 years and 
in tiiat time has experimented in many 
different spheres of amateur radio. He be¬ 
lieves he is the first in New 2^aland 
to have had two-way contact witii the 
U.S.A., using SSTV. 

Maloohn started transmitting SSTV on 
20 metres to amateurs in the U.S.A. in 
May 1969. Despite QRM on the fre¬ 
quency used, pictures were received in the 
U.S.A. by Jim Bland, K4YPX, in Mem¬ 
phis, Tennessie, on May 24. 

Other contacts have been made with 
over 20 stations in the U.S.A., two in 
Alaska (KL7), one in Sweden (SM) and 
one in Finland (OH). 

In the near future, Malcolm hopes to 
have an article on SSTV for publication 
in “Break-In.” At the present time he 
is working on a project for an adapter 
and mount to enable photographs to be 
taken of pictures received. A number of 
good recordings have been made of pic¬ 
tures received from the United States, re¬ 
corded on an ordinary tape recorder at 
3ims. 

He is running a sked on 3760KHz SSB 
at 2000 hours N.Z. time on Monday and 
Thursdays. Anyone interested in SSTV 
would be most welcome to join in. 

W.IA AaiVITIES 

Federal executive of the Wireless Insti¬ 
tute of Australia has requested all divi- 
^onal councils and members to give ser¬ 
ious thought to matters that may be raised 
at the forthcoming International Telecom¬ 
munication Union Conference, to be held 
in Geneya during June 1971. 

As this conference wiU be dealing with 
space frequency allocations, it is most 
important that amateurs interested in 
VHF and UHF techniques give serious 
thought to the future requirements of the 
amateur service. 

Such factors as satellite communication, 
lunar repeaters, the fact that the amateur 
service is only a secondary service on 
bands above 148MHz, are a few of the 
aspects to be considered. It has been sug¬ 
gested that amateurs who are technically 
informed on current and future trends that 
may be applicable to the amateur service, 
keep their divisional councils informed on 
such matters. It is most important that 
such reports be in written form so that 
adequate records may be compiled and an 
Institute policy determined. 

NEW SOUTH WALES 

As recorded elsewhere in these notes 
the New South Wales Division suffered a 
serious loss of equipment through theft 
from the division’s transmitting station 
VK2WI, at Dural 

However, the service to members will 
be continued from the Wireless Institute 
Centre, Crow’s Nest. Transmissions will 
be made on 7146KHz and VHF channels 
each Simday at 11 a.m. and VHF chan¬ 
nels only at 7.30 p.m. 

Hunter Branch: On Sunday, October 12 
at Marmong Point, on the shore of Lake 
Macquarie the Hunter Branch conducted 
a most successful Field Day. Over 120 
persons were present. 


On registration, each person was given 
a bag of components which contained 
two power diodes, transistors, resistors and 
capacitors, all of which had been made 
available by the many manufacturers who 
generously supported the field day. 

Contests were conducted throughout the 
day. One of the best supported was a 
146MHz event based on the exchange of 
portions of a complete message, givine 
details of the route to be followed. How¬ 
ever, due to confused messages and 
QRM, many contestants became lost and 
none finished the course within the time 
limit. The contest did highlight the neces¬ 
sity for accuracy in passmg messages and 
other normal operating techniques, and as 
such was an outstanding success. 

During the lunch interval while all were 
partaking of the hot meal provided, films 
were screened of mining development in 
north-western Australia. There was also 
a display of photographs of the various 
units that make up the Australis Oscar 
satellite. 

Hunter Branch meetings are held on the 
first Friday of each month at the New¬ 
castle Technical College, Tighes HiU. Visi¬ 
tors are always welcome. Latest news 
from the Hunter Branch can be heard 
on the news broadcast from VK2AWX 
each Monday nkbt at 7.30 p.m. 

South West Zone Convention: Another 
very successful South Western Zone Con¬ 
vention was held at Albury over the week¬ 
end October 4 and 5. Members of the 
Victorian Division North East Zone at¬ 
tended. 

The official Convention Dinner was 
held on Saturday evening, with 102 mem¬ 
bers, their families and visitors present. 
Among those present were the Mayor of 
Albury, Alderman Clevedon Bunton; Fede¬ 
ral President W.lJl., Michael Owen 
VK3KI: Federal Secretary W.LA., Peter 
Williams, VK3IZ, 


The Convention was officially opened 
by the Federal President. Other speakers 
were the Mayor of Albury who welcomed 
the visitors to the city of Albury; Federal 
Councillor N.S.W. Division, Pierce Healy. 
VK2APQ, representing the Divisional Pre¬ 
sident and Council; and Jim Meyland, 
VKJAJM, representing the Victorian Divi¬ 
sion President and North Eastern Zone 
members. 

On the Sunday, there was a full pro¬ 
gram of hidden transmitter hunts, VHF 
and HF scrambles, quiz competitions and 


CALLING ALL 
PROSPECTIVE 
AMATEURS 

The N.S.W. Division of the Wire¬ 
less Institute of Australia an¬ 
nounces that the 1970 personal 
classes will commence on February 
12. Applications will be accepted 
in their order of receipt. 

CORRESPONDENCE COURSES 

ARE AVAILABLE 
THROUGHOUT THE YEAR 

For further information ymrite to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET. 
CROWS NEST, N.S.W, 2065 


ft-fCTRON/Ci Australia, December. 7969 


165 



















LAFAYETTE High Quality 

Multitesters 



99-5065 $53.95 


100,000 OHMS PER VOLT 
“LAB-TESTER” 

• Giant Easy-To-Read 61” Scale. 

• 2 p.c. Accuracy on DC; 3 p.c. on AC. 

• 1 p.c. Multiplier Resistors. 

• Built-in Meter Protection All Ranges. 


SPECIFICATIONS 

SENSITIVITY: lOOK ohms/volt DC. 5K 
AC. RANGES: DC 0-.5-2.5.10-50-250- 
1000V. AC 0-3-10.50-250-500-1000V. 
DB: minus 10 to plus 49.4 In 4 ranges. 
DC CURRENT; 0-10-100 uA. 0-10-100 
500 mA 0-2.5- 10 amps. RESISTANCE: 

O-IK-IOK-IOOK-IOM-IOOM. METER MOVE¬ 
MENT: 9 uA full scale deflection, OUTPUT: 
to 250 V with built-in series capacitor. 



99-5071 $29.50 


50,000 OHMS PER VOLT 
MULTITESTER 

• Large Meter. 

• 50K ohms Per Volt DC; 5K on AC. 

• Low Voltage Ranges for Transistor 
Circuitry. 

• Built-in Overload Protection. 


SPECIFICATIONS 

RANGES: DC VOLTS 50K ohm/V 0-.125. 
1.25-5-25-500. 2SK ohm/V 0-.25-2.5-10- 
50-500-1000, AC VOLTS 5K Ohm/V 0-1.5- 
5-25-125-500. 2.5K ohm/V 0-3-10-50- 

250-1000, DCmA 0-2.5-25-250. 0-5-50- 

500. DC AMPS. 0-5. 0-10. RESISTANCE: 
0-2K-10K-100K-1M-10M. DB minus 20 to 
plus 85 in 10 AC volt ranges. 


30,000 OHMS PER VOLT 
MULTITESTER 

• 30K ohms Per Volt DC; 15K on AC. 

• 4” Meter, 2 Colour Scale. 

• 1 p.c. Precision Resistors. 

• Built-in Overload Protection. 


SPECIFICATIONS 

RANGES: DC VOLTS 0-.25-1-2.5-10-25- 
100-250-1000; AC VOLTS 0-2.5-10-25-100- 
250-500-1000. DC CURRENT 0-.05.5-50. 
500 mA. 0-12 amps. RESISTANCE: 0-60K. 
6M-60M. DB minus 20 to plus 56 db. 
SHORTS TEST Internal Buzzer. Audio Out¬ 
put Jack. 



99-5073 $19.50 


20,000 OHMS PER VOLT 
MULTITESTER 

• 20K ohms Per Volt DC; lOK on AC. 

• 31” Meter, 40 Microamp Movement. 

• 1 p.c. Precision Resistors. 

• Built-in Overload Protection. 


SPECIFICATIONS 

RANGES: DC VOLTS 0-.6-6-30-120-600- 
1200. AC VOLTS 0-6-30-120-600-1200 
RESISTANCE 0-10K-100K-1M-10M. DC 
CURRENT 0-60uA. 0-6-60-600 mA. DB 
minus 20 to Plus 63 db. CAPACITY: 200 
mmf to .2 mfd. 


FAFAYETTE ELECTRONICS 

Division of Electron Tube Distributors Pty. Ltd. 

All Mail Enquiries and Orders to :— 

VICTORIAN SALES CENTRE & HEAD OFFICE 
94 HIGH ST., ST. KILDA, VIC., 3182. PH: 94-6036 

W,A. Representative: Athol M. Hill Pty. Ltd., 613-615 Wellington St.. Perth. 
S.A. Representative: Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond. 




novelty events. An excellent barbecue 
lunch, prepared by the wives of the local 
amateurs, proved to be the most popular 
event. 

The presentation of prizes brought to a 
close a very successful and pleasant get- 
together. All present extended their thanks 
and congratulations to the organisers. 

The 1970 South Western Zone Con¬ 
vention will be held at Wagga. 

QUEENSLAND 

The committee formed to investigate 
the feasibility, and technical requirements, 
also likely service areas, for the installa¬ 
tion of VHP repeater installations has 
been investigating various aspects as 
applied to the amateur service. Tests have 
been carried out at four sites, Tamborine 
Mountain, Dayboro Mountain, Denmark 
Mountain and Mount Cootha, for mobile 
coverage and an actual repeater station 
was set up at Tamborine Mountain. 

It is hoped that three licences will 
eventually be granted for South East 
Queensland — one on a site at Mount 
Cootha to serve the Brisbane area; the 
second on Tamborine Mountain for areas 
around the Gold Coast; and, when the 
demand warrants, a third to service the 
Ipswich and Toowoomba area. 

The Brisbane and Gold Coast groups 
are at the stage when construction and 
testing could commence. 

Any Queensland amateur radio operator 
who has any ideas or suggestions to make 
on the subject should contact the com¬ 
mittee by writing to: Secretary, VK4 Re¬ 
peater Committee, Box 638, G.P.O., Bris¬ 
bane, 4001. 


Members of the committee are:— 
Malcolm Aldred VY4ZEL 

Allan Watts VK4ZAW 

Mike Adams VK4ZDA 

Roy O’Malley VK4ZRM 

John Edwards VK4IE 


Cairns Amateur Radio Club. At the 
Annual General Meeting of the Cairns 
Amateur Radio Club, the following offi¬ 
cers were elected for the ensuing year. 

President: Ian Brown, VK4DB: Vice- 
presidents: Harry Kinzbrunner, VK4HK: 

Paul Kochan -: Secretary-Treasurer; 

Eric Wise-. 

Although the club is small, with 11 
financial members, social evenings are 
being organised to build up the financial 
position so that an SSB transceiver may 
be purchased. 

Four members, including a lad of 14 
years, recently sat for the A.O.L.C.P. All 
were students at the weekly classes con¬ 
ducted by Ian Brown, VK4DB. 

Townsville Amateur Radio Club. Two 
members of the Townsville Amateur I 
Radio Club, Ross Ramm, VK4RO and I 
Peter Lindsay, VK4ZPL have been success- I 
ful in again making 52MHz contacts with i 
stations in Japan. Ross has been mention¬ 
ed, with his photograph in the J.A.R.L. 
magazine “CQ.” 

Visitors to Townsville are invited to 
attend the Club meeting held on the first 
Thursday of each month. The venue 
for the meeting is the Broadcast Station 
4TO Auditorium. 


WESTERN AUSTRALIA 

The October Bulletin of the Western 
Australian Division has news of the first 
160-metre contact with the United States. 
Cliff Waterman, VK6NK, worked 
W9BKA/8 on September 30. The 
two-way contact was on CW, and the 
reports exchanged were R4-S4-T9 both 
ways. 

WICEN: Aub Keightley, VK6XY has 
been appointed Net Controller for the 
Albany area, with Tom Reed, VK6TR, as 
Deputy Net Controller. These were two 
appointments recently announced by Ted 
Gabriel VK6TG, the Division’s WICEN 
Co-ordinator. 
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1970 A.R.R.L INTERNATIONAL DX COMPETITION 


Amateurs throughout the world are invited to participate in the 36th 
A.R.R.L. International DX Competition. Special certificates of perform¬ 
ance will be issued to the top phone and top CW scorer in each country. 
In addition, a handsome plaque will be awarded to the continental higji- 
scorers (non-W/VE), single operator, phone and CW. If three or more 
multi-operator stations submit logs, the top scoring multi-operator entry 
will receive a certificate award. 


Dates. Phone: February 7-8, March 
7-8, 1970. CW: February 21-22, March 
21-22, 1970. 

Times. Starts at OOOIGMT Saturday, 
ends at 2400GMT Sunday. 


Object. DX stations QSO as many of the 
48 contiguous United States and Canadian 
call areas as possible. (See check list.) 
Repeat contacts on additional bands are 
permitted. 


Points. Each complete contact counts^ 
3 points. Incomplete contacts count 2 
points. 

Exchange. Send RS(T) and DC input ^ 
power, Ihe W/VE will transmit RS(T) ; 
and his state or province. 

Multipliers. On each band, your muld- ;: 
pliers are the 48 contiguous United States,! 
plus VO and VEl to VE8; a total of 
57. Use the check list. Your final multi-' 
plier is the sum of multipliers worked on 
each band. QSO points times the final 
multiplier equ^ the claimed score. 

Lo^. Logs must contain dates, times in 


Call. 


Country. 


Check one: Single Operator 


Multioperator Q 


PHONE Q 

c. W. O 


If multioperator, show calls of all operators and loggers. 


Name. 


Number and Street. 
City and Country. 

Transmitter. 

Receiver. 


Antenna. 


D.C. input power..watts 

Hours of operation. 



1.8 MHz. 

3.5 MHz. 

7 MHz. 

14 HHz. 

21 MHz. 

28 MHz. 

TOTALS 

Multiplier 







★ 

Contacts 









Contacts X 3 


.points X.multiplier 


.claimed score 


I certify, on my honor, that I have observed all competition rules as well as all regulations for 
amateur radio in my country, and that my report is correct and true to the best of my belief. I agree 
to be bound ly the decisions of the ARRL Awards Coimittee. 


Date. 


Signature. 


Call. 


FREXi. 

"TSATETffJr” 

GMT 

STATION 

- mBjm - 

Nev nultiplie: 

rs per band 

PTS 

SENT 

NCVB 

1.8 




21 

28 


















































A summary sheet, similar to the one 
above, must be enclosed with all 
entries. At left is a sample log sheet 
with a check list of the U.S. and 
Canadian call areas. 




8 


8 

Itn 

H 


1 Connecticut 

CONN 







Maine 

ME 







Mas'aachusetts 

MASS 







New Hangishire 

NH 







Rhoie Island 

RI 







Vermont 










1 

8 

S 

8 

lA 

q 

8 Michigan 

MICH 







Ohio 

OHIO 







W. Virginia 

WVA 








12 New Jersey NJ 







1 New York NY 








9 Illin^ ILL 







Indiana INB 







Wisconsin WIS 








3 Delaware DEL 







Maryland-D.C. MD 







Pennsylvania PA 








U Alabama AIA 







Florida FLA 







Georgia GA 







Kentucky KY 







No. Carolina NC 







So. Carolina SC 







Tennessee TENN 







Virginia VA 








0 Colorado COLO 







i'owa lOwA 







Kansas KANS 







Minnesota m!inn 







Missouri MO 







Nebraska NEBB 







N. Dakota iftJAK 







S. Dakota SDAK 








GMT, bands, exchanges, and points. 
Please use the log form style ^own. 
(Signed legible copies of your log are 
acceptable.) 

Entrants are requested to enclose 
operating and antenna photos with their 
entries, plus any comments or suggestions, 
etc. 

Logs, with a summary sheet and a 
multmlier check list, must be sent to 
A.R.R.L. International DX Competition, 
225 Main Street, Newington, Connecticut 
06111, U.S.A., to arrive no later than 
April 27, 1970. 


VO Newfovuadland- 
Labrador 


NFU)' 

LAB 


Xttt 


5 Arkansas ARK 







Louisiana LA 







Mississippi MIsS 







New Mexico NMEX 







Oklahoma OKLA 







Texas TEX 








VEl Nev Bnmavick 


Nova Scotia NS 

Pr. Ed. Is. PEI 


unr 


fVE2 Quebec 


QUE 


fVE3 Ontario 


I I I r 


16 California 


1 1 I I fVE4 Manitoba" 




7 Arizona ARIZ 







Idaho IDA 







Montana MONT 







Nevada NEV 







Oregon ORE 







Utah UTAh 







Washington WASH 







Wyoming WYO 








fVE$ Saakatchevan SASK I I I I 1 ~l I 


}VE6 Alberta 


"alTaT' TT T 


mi Br. Columbia BC I I t I 


VE8 Yukon- 

N.W.T. 


YUK 

NWT 




TJ 



±3 

m 

ID 


XD 


3ZI 


ID 


PRINTED CIRCUITS 


DESIGN S 
PRODUCTION 


□ 


Wi MANUrACTUm PX. TO Mtn THI NIOMItT tTANOAIOS 
or ouAUTV. triciAuzf in iatout, aatwork, ah tyms 
or rtiNTco citcuiTs, codino ano smciai riNiiHis. 


PHOTROIMIC 


I T<»l.937ee4 


SIS I^ITTWATt* KOAD, S.O. SOX 10S, ttOOKVALf, N.S.W. 3100 


ELECTRONICS Australia, December, 1969 


167 


Li/; . 






























































































































































































































The World^s Most Versatile Circuit Building System! 



INSTRUCTIONS 

Rrmov« paper backing and place 
adhesive side downwards in the 
selected position. Press down firmly. 
When used with plain board drill 
from the ‘Cir-Kit’ side. Pass through 
component lead, bend over and cut 
to length. Solder in usual way. 
When used with ‘punched* board 
lay strip between rows of holes, 
pass component leads through holes 
adjacent to strip, bend the leads 
over the strip, cut to length and 
solder in the usual way. Alternatively 
lay strip over the holes and using a 
drawing pin or scriber prick a hole 
in the ‘Cir-Kit’ in the required 
position. 

*Cir-Kit’ strip can be bent or curved 
to whatever form you require and 
used on either or both sides of the 
board. When joining two pieces of 
‘Cir-Kit’ bend over the end of the 
overlapping strip so that a metal to 
metal contact is made and solder in 
the usual way. 

Mjd« In th« UK. 


SIZES: 1/8" ond 1/16" WIDTHS 
LENGTH: 100ft. roll, 5ft. CARD 


IDEAL FOR PROTOTYPE AND 
PRODUCTION CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

it NO DRILLING it FAST it NO MESS 


Available from all Leading Radio 
Houses 


Marketed by— 

ZEPHYR PRODUCTS PTY. LTD. 


70 MlWOtO RD, CIUDSTONf,VIC.. 3148 
Telephone 56-7231 



MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 
AND COMPONENTS 


BUY RIGHT... FROM ENGEL 


NEW HIGH nEGISION TONE UN 
THE GRACE G545. 





PRICE (including sales tax) 

$38.50 

Although they have, been available only a few months, Grace tone arms are 
already prized by the audio enthusiast. This new model, the GS45. is a winner 
. . . it will track down to Va gram with suitable cartridges and features a 
gimbal type gyroscopic bearing system. An ultra light weight head shell is 
supplied . . . and the new arm shape reduces tracking error to the point 
where this factor may be disregarded. 

The main counter balance weight is divided into two for easier, more precise 
balancing. Sub-weght adjustment sets stylus pressures from 9 to 3 grams. The 
arm accepts all Ortofon/SME type headshells without modificatio.n and all 
"New Generation" cartridges. Tracking ability of this fine tone arm is best 
demonstrated with stylus pressures below one gram. Ask for an EMQ or call 
at Encel Stereo Centres in Melbourne or Sydney for a demonstration. 


THE GRACE F-8M 
STEREO CARTRIDGE 

PRICE (including Sales Tax) 

7;.^ $ 39.50 



_ _ Jtput of 7mV. and a . - 

response of 5.35,000 Hz., the Grace F- 8 M 
stereo cartridge tracks down to ^2 grams. An 
elliptical diamond stylus 0.2 x 0.8 mil. is 
standard equipment, tip mass is 0.75 m/grams, 
and total cartridge weight is only 6^2 grams. 
Cross talk is less than -30 dB. at 1 kHz. 
Musical performance rivals many stereo 
cartridges selling at twice the Encel price. Write 
for complete specifications and for prices . . . 
better still, call and compare when you listen 
to several top quality cartridges. 

Ask about these too: The F- 8 L (5mV.}. $39.50 
(including tax), and the latest addition to the 
Grace range, the F- 8 C, $49.50 (including tax). 



ELECTRONICS (STEREO) PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 294563, 294564 
Australia's Greatest Hi-Fi Centre ■ Wholesalers ■ Trade-ins accepted ■ Terms 
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W.I.A. YOUTH RADIO SCHEME 


NEW SOUTH WALES 

Westlakes Radio Club. Eight members 
of the Westlakes Radio Club were suc¬ 
cessful in examinations held in September. 
The most outstanding success was that of 
Robert Day, a fburth form student at the 
Booragul High School. Robert passed the 
Theory and Regulations sections of the 
A.O.L.C.P. examination and also quali¬ 
fied for the Brr^adcast Ten certificate for 
proficiency in broadcasting listening. It is 
understood that he will not be applying 
for the Limited Licence but will be at¬ 
tempting the Morse code examination at 
an early date so that he may experiment 
on the 160 metre band. 

The other successful members were: 
Paul McCosker — Radio Telephony 
Operator’s Certificate Grade 3. 

Stephen Wiche — Elementary Certificate, 
Honours with special mention. 

Jeffery Smith — Elementary Certificate, 
Honours pass. 

Anthony De Lyal — Elementary Certi¬ 
ficate, Credit pass. 

Peter Shylan — Elementary Certificate. 
Credit pass. 

Geoffrey Ainsworth — Elementary Certi¬ 
ficate, Credit pass. 

Henry Myles —^Elementary Certificate 
Pass grade. 

Work is progressing with the outfitting 
of the new club rooms at Anzac Parade, 
Teralba, and it is anticipated that all the 
club’s activities will be resumed early in 
the New Year. 

For details of the club contact the 
Secretary, Bruce Morley, VK2ZNB, P.O. 
Box 1, Teralba. 

Maitland Radio Club. During the 12th 
annual Scout Jamboree on the Air in 
October, the Maitland Radio Club was 
host to a number of local scouts, girl 
guides, sea rangers, cubs and brownies. 
Equipment used during the weekend in¬ 
clude mobile FM units, SSB transceiver 
on HF and AM equipment on both VHF 
and HF. 

Over 100 people attended the club during 
that weekend, making it one of the most 
successful Jamborees held in the Maitland 
district. Contacts were made with many 
local and overseas stations, including some 
in New Zealand, Papua, Philippines, 
Hawaiian Islands, Peru, Bolivia, Japan 
and Macao. 

District Commissioner Mr F. Ger¬ 
ard and Assistant Area Commissioner for 
Boy Scouts Mr R. Miller were visitors to 
the club. The Assistant Area Commission¬ 
er for Rover Scouts, on behalf of the 
Boy Scouts Association, presented to the 
club a certificate of appreciation for the 
part it played in arranging participation 
I in the event for the scouts in the district. 

At the September meeting of the club, 
Mr C. H. J. Hargreaves, Inspector of 
Schools, Maitland, presented Elemen¬ 
tary Certifictates to five successful candi¬ 
dates at a recent examination. 

They were:— 

Mrs E. Berman Honours 
K. Murray Honours 
John Murray Honours 
R. Phee Credit 

Laurie McTackett Credit 
John Murray, 9 years old, who attends 
the Tenambit Primary School, is 
the youngest member to have gained the 
Elementary Certificate. 

From late November to early January 
be Maitland Radio Club will be in recess, 
■lowever, information about the club’s 
lotivities can be obtained by writing to 
he Secretary, Box 54, P.O. East Mait- 
and, N.S.W. 2323; or telephone Maitland 
3-7286 (STD area code 049). 

St Ives High School. A Youth Radio 
"lub has been formed at the St. Ives High 
chool, and is known as the St. Ives 
.adio and Electronics Club. At 
resent there are 12 members. The club 
ader is Craig McGregor, who will be 
tempting the A.O.C.P. examination dur- 
ig 1970. 

The publicity officer is Robert 


Davis, who advises that club meetings 
are held during lunchtime on Mondays, 
and that all members will be attempting 
the Y.R.S. Elementary Certificate examin¬ 
ation at the end of the school term. 

Details and further information on the 
club’s activities may be obtained from: 
Robert Davis, 5 Catherine Street, St. Ives, 
N.S.W. 2075. 

VICTORIA 

Camberwell Grammar School. This year 
has been a most successful one for the 
Camberwell Grammar School Club. The 
membership increased to 30, double the 
number of the previous year. 

The establishment of the Club Station 
VK3BCG, has been responsible for an in¬ 
creased interest within the school. A total 
of 14 Y.R.S. certificates in various grades 
were won by members. This is said to be 
a record for a club in Victoria. 

Timothy Robertson, the Publicity Offi¬ 
cer, who supplies the news for these 
notes, says that the success during the 
year has been due to the work of Mr J. 
Trean who has instructed members sitting 
for the various grades and who has 
developed a system of tests that make 
the students “find” the information re¬ 
quired. This system has been responsible 
for the high standard of p^es gained. 

Credit is also due to David Buchanen 
for the assistance he has given to 
younger members; to Chris Holliday, 
VK3JU, for his instruction on operating 
techniques; and to Tim Robertson, who 
has kept many members busy developing 
sound effects and commentaries for the 
school film productions.* 

(SOUTH AUSTRALIA 

From Allen Dunn comes a round-up 
of Y.R.S. activities in South Australia. 


On a holiday weekend in October, 
Steve Johnston, VK5ZNJ, Youth Radio 
Officer of the Elizabeth Atnateur Radio 
Club, made a visit to the Port Augusta 
Youth Radio Club. The aim of the visit 
was to familiarise Port Augusta 
members with amateur radio operat- 
in^rocedures. 

The main activities included a lecture 
and practical demonstration on transmit¬ 
ters, followed by the erection of an 
antenna and the reading of the field 
strength around the antenna. 

Two club stations operated on a recent 
VHF Field Day Contest. The Port Pirie 
Amateur Radio Club station VK5PP, was 
portable at Loura and worked many 
stations in the Adelaide area- Grant, 
yK5ZGI, was active from near Seppelts- 
fieid with plenty of assistance from mem¬ 
bers of the Barossa Valley Youth Radio 
Club. 

The Prince Alfred College Radio Club 
continues to progress with both elemen¬ 
tary and junior courses doing studies. It 
is expected that four candidates will sit 
for the elementary and at least six for the 
junior examinations to be held before the 
end of the year. 

A Youth Radio Club will be commenc¬ 
ing in Adelaide in February. 1970, and 
a deal of preparatory work has already 
been carried cut. Mr Geoff Renner of the 
Y.M.C.A. is organising the club, with the 
Wireless Institute providing the instructors 
to run the classes. Full details will 
be given later. 

TASMANIA 

The Friends School Youth Radio Club. A 
Y.R.S. Club was started at the Friends 
School, North Hobart, early m the year. 
The club meets during lunchtime each 
Wednesday. Already three of the members 
have gained their Y.R.S. Elementary 
Certificates. 

They are: Rodney McGee, Honours; 
Barrie Hosking, Credit; Neil Wellington 
Pass. Q 


BRIGHT STAR CRYSTALS 

PREFERRID BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR — 


ACCURACY-STABILITY-ACTIVITY- OUTPUT 


All types of Crystals Available 

Such as DC 11. FT 243 HC6U CRA 
B7G. HCI8U. ETC. 
TOLERANCES: .0015%, .002%, 
.003%, .005% ETC. 

Consult us for Crystals for any Mobile Radio. 
Prices depend on tolerance and frequency 
required. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAIUBLE 
Our new Factory employing the most modern equipment 
allows us to offer you PROMPT DELIVERY for all your 
CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PiaO ELKJRK CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL 
BOX 2102. AUCKLAND. 

MESSRS ATKINS (W.A.) LTD., MESSRS LAWRENCE & HANSEN 

SQ4 Hav PFRTH ELECTRICAL (VIC.) PTY. LTD., 

r-r-r-. Brisbane Street. HOBART. 

MESSRS. A. E. HAROLD PTY. LTD.. and 29 St. John Street, 

123-125 Charlotte Street, BRISBANE. LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON. VICTORIA 


546-5076 
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AMPlinCATtON 



PHONE 51*3845 
51-7008 


I=> I 


WBBKENDS & AFUR HOURS 98-5956. 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


MODEL SK-100 


VOLT-OHM-MILLI AMMETER 

HIGH sENsmvrrY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS 

• DC Volts: 0.6 3. 12, 60. 300, 600, 1200V. 

• AC Volts: 6, 30, 120, 300, 1200V. 

• DC Current: 12uA, 300uA, 6nriA, 60mA, 
600inA, 12A. 

• AC Current: i2A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms. 20M ohms. 

• JDecibels: Minus 20 to Plus 17, 31, 43. 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes 

• Double-jewelled plus minus 2% Meter 

• Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch 

• Scale with Mirror 

Price $34.75. Post 75c. Interstate $1.00. 

Refer our advt. Nav. *69 issue for paiticulaus full range 
Kaise or write. 




CX330 2aK. OPV 

D.C. Volts 6, 6, 30, 120, 600, 
1,200, 3.000, 6,000 A.C. Volts 6. 
30, 120, 600, 1,200. D.C. Current 
.06-6, 60, 600mA. Resistance. 6K, 
600K, 6meg., 60meg., D.B. minus 
20 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

C.T.500 20K. OPV 

D.C. Volts, 2.5, 10, 50, 250, 500. 
1,000 A.C. Volts, 10. 50. 250, 
500, 1,000. D.C. Current. .05, 

5.50, 500mA. Resistance, 12K, 

120K, 1.2meg., 12meg. D.B. minus 
20 to plug 62. 

$13.25 

KAMODEN—100B 

100,000 O.P.V. 

D.C. Volts. .5, 2.5, 10.50, 250, 

500, 1,000. 

A.C. Volts. .25, 10.50, 250, 500. 

1 , 000 . 

Mils., 0.1, .25, 2.5, 25. 250, ID.A 
Res., 20K. 200K, 2M, 20M:OHM. 
DB minus 20 to plus 62. 5 Ranges 

$29.75 POST $1.00 
200H 20K. OPV 

D.C. Volts, 5, 25, 50, 250, 500, 
2,500 A.C. Volts, 10, 50, 100, 

500, 1,000. D.C, Current, 50uA, 

2.5, 250mA. Resistance, 6K, 600K, 
Capitance, 2 D.B. Ranges. 

$10.95 Post 50c 


PANEL METERS 

EDGE METERS. 1mA. 
Scaled V. U.S. 

Tuning Stereo, Bal. $2.50. 

A FULL RANGE OF UNITS. 
85 Types, IViin to 3V^in. 
FROM $3.25. 

Send for full list. 


AMPLIFIERS 
Public Addrast Range 
240V-AC 



MDOATUME Pji. AMPLIFIER 
15 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output .. .. $42.50 
30 Watt. As above. EL-34 

P.P..$57.50 

40 Walt. As above, EL-34 

P.P. $85.50 

60 Watt. As above, 6D06 

P.P.$105.50 

LINE OR VOICE COIL. 
SOLID STATE 
240V A,C. 

20 Watt. $49.50 

50 Watt.$69.50 

50 Watt 240 A.C. plus 12V. D.C. 
Plus Self Battery (barging, 

$95.00. 

All have inputs for 2 microphones 
or 2 Magnetic or Crystal P.U. 
With Mixing. 



P.A. SPEAKERS 

8 WATT. 

Sin Units in Waterproof 
Projection Hcwns. 

15 Ohm Voice Coils. 

$15.25 

Line Output Transformers to suit. 
$1.75 extra. 


MICROPHONE 

GOOSE 

NECKS. SATIN 

Mn .. $2,75 MIC. STAND. 

12in .. $3.50 Floor Model, 
t8in .. $4.35 $11.75. 

24in .. $5.00 Table mod. $3.65 


LOW LOSS MIC. CABLE 
15c per yard or $10 per lOOyds. 


m A WATT 
30 SOLID 
STATE 

GUITAR AMPLIFIER 

E.A. July & Angnst Issue. 

Kitset, including Cabinet, 

$98.00 

Wired and Tested, 

$114.00 

Speaker Enclosures to suit 
4 MS.P. Speakers, 

$104.00 

2 Pioneer i5in Speakers. 

$94.00 


DYNAMIC 

MICROPHONES 


Model UDM-105 
CARDIOID 

(Uni-dlrectlonal) 

Impedance: High 50K ohms—Low 
600 ohms. Sensitivity: -60db/1.000 
cps. Frequency Response: 150- 
10,000 cps. 


$16.95 


Model DM-108 

(Uni-directional) 

Impedance: 50K ohms. Sensitivity: 
57db/1,000 cps. Frequency Re¬ 
sponse: 100-10,000 cps. 


$11.95 


CARDIOID. HI. IMP 
DYNAMIC 

DX-129.$12.75 

Hi Imp Dynamic DM 401 $87.75 
Hi Imp Dynamic DM 203 $8.75 
Hi Imp Dynamic DMS-3 . $5.50 

Crystal Pencil BM-3 .. . $7J50 

Crystal Lapel . $1.75 


HI-FI STEREO 
HEADPHONES 

8-OHM 

Range 25c to 17K,c. 

$9.75 

Post 35c. 


STEREO RECORD 
CHANGERS 

Latest Model, 4-speed. 

$28.75 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
Cartridge. 

$34.00 

Post: N.S.W. $1.25. Interstate 
$1.75. 

De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 

Two ^indies. 

$46.50 


Fully Auto. Player 
All Refinements 
Magnetic Cartridge, $65. 


TAPE CASSETTES 

TEZSBILISED MYLAH 

C 60. $1.65 

C 90. $2A5 

C120. SSM 

Head Cleaners.$1,75 

Post. 10c per unit. 

6" & 8" METAL 
SPEAKER BOXES 

suit wall or desk. 

$4.00. Post 50c. 

V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC,V Imv.—300 Vnns, 10 
ranges. Accuracy 5 cps-l 2 me. 
plus-minus 2db, 10 cps-l me, 
plus-minus Idb. 20 cps-250 KC, 
plus-minus 0.2dB. 
dB. Scale: 40-30-20-10-0. 10.20. 

30-40, 50 dBm. 240 V.A.C. 

$48.75 

MODEL TE-65 
V.T.V.M. 

DC, V. 0-1, 5-5-15-50-150-500- 

1,500 V. Rms. A.C.V. 0-1.5 5.5-15- 
50^150-5001.500. V. Rms. 0-1.4-4- 
14-4O.14<M00-l ,400-4.000 V. P.P. 
Resistance: RXIO .100 .IK .lOK, 
.lOOK, IM. lOM, Decibel—lOOdb. 
minus-plus 65dB. 

240 V.A.C 

$43.75 

ITCH. P.V. 58, $40.5». 

ORGAN KEYBOARDS 

49-Notc. Ck>mplete witii 
Switching System. 

$72.00 

13-Note, Pedal CHaviers. 
(Ikmipiete with Switches. 

$39.95 

SPECIAL: S^i-finished Stromberg 
Organ Cabinets to suit above. 

$19.50 

Organ Stools .. , $14.50 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust nMde. 8 to 16 ohms, 
6in .. $9.60 I2in .. $11.75 

Sin .. S7.S0 Postage: 

8ln .. $9.00 N.S.W., 50c. 

lOin .. $10.75 Interstate OOc. 

NEW SPEAKER 
SPECIALS 

8 to 15 ohms. 

2in .. $2.75 4 x 2ui $3.30 

2V4in .. $2.75 5in x 3in $3.30 

244in .. $2.85 6in x 4in $3.50 

80mm . $2.85 7in x 4in $4.25 

3V^in .. $2.95 9ln x 6in $5.95 

5^iii .. $3.20 N.S.W. 25c. 

6in .. $4.00 Interstate 40c. 

NEW RECORDING 
TAPE 

Most Popular Brand 
Sin CTorrespondence ... 50c 

Sin Mylar L.P. 300ft .. $1.05 

3V4in Mylar D.P. 600ft .,$1.25 

5in Mylar L.P. 900ft .. $2.50 
5in Mylar D.P. 1200ft .. $3.15 

544in Mylar L.P. 1200ft .. $3.15 

5%in Mylar D.P. 1800ft .. $4.70 

7in Mylar L,P. 1800ft .. $4.70 

7in Mylar D.P. 2400ft 6.25 

7m Mylar T.P. 3600ft .. S7.00 

7in P.V.C. 1200ft.$2.50 

Postage: N.S.W. 15c. 
Interstate 25c. 
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eUlTAR 
AMPUFiERS 

10>Wttt> Two-Channel, with Twin 

Cone Speaker.$53.SS 

14-Watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers. $43 
17-Watt. 4-C%annel. Bass and 
Treble Boost. Two Twin-cone 
Speakers.$74.25 

35 WATT 

AOhannel. Bass and Treble Boost. 

4 Twin-cone Speakers . $149.45 
Vibrato with foot contre^ and 2 
preset controls for frequency and 
intensity. $14.54 extra on above 
models. 


ELECTRIC GUITAR 

Ptekap Units.$8.75 

Accordion Plckitp Units ... $8.75 
Harmoniem Pickup Units . $1.95 

Post: N.S.W. 44c, Interstate 75c. 


FUZZ BOX 

FUZZ BOX, E. AND A. AUG. 
WIRED AND TESTED. 

$15. 

Post 75c. 


REVERB UNIT 

COMPLETE with AMPLIFIER. 
E.A. October Issue. KUset $39.95. 
Wired dnd tested, $41.95. 



MUUARD 

aAGNAVOX 

BOOKSHELF 

ENCLOSURE 

Maplft Tetk or Walout 
Complete $24,75 
SUPER BOOKSHELF 
$36.75. 

Post: N.S.W. 50c, Interstete $1.44. 
CABINETS ONLY. 

R.K. BOOKSHELVES, $11,54. 
MULLARD, $14.95. 

BOOKSHELF UNTIB 
6in tiR lOin 12iii 
$27,75 $33,50 $35,50 $36,50 


PLAYMASTER 106 
AND 107 



Feb. and March Elect Aust. 

106 

WIRED AND TESTED $94.75 
107 

WIRED AND TESTED $83.75 


P.V.C. TWIN FLEX 

7/010.$4.95 

Per 100 Yards. 

300 Ohm TV Ribbon, per yd 14c 


PIGGY BACK 
GUITAR AMPLIFIER 

EkcMBm 8Mi*siv 

30 Watt ..fif.Tf 

45 Watt. JmM 

40 Watt.1119,75 

4 Inputs. Bass and TrOble Boost 
Vibrato if required, 814J4 extra. 

PIGGY BACK 

guitar amplifier 

Complete with Speakers A Cabinet 

30 Watt Lead.$138.75 

30 Watt Bass.$144.75 

45 Watt Lead .$154.75 

45 Watt Bass .$144.75 

50 Watt Lead .$218.04 

40 Watt Bass .. .. $234.44 

Vibrato if required extra $14.54 

119 STEREO 
TAPE ADAPTER 

Suits all Playmaster Stereo ampli¬ 
fiers and others that accept crystal 

KItset .... $79.44 

Wired and tested .$94.44 

10 PLUS 10 
STEREO AMPLIFIER 

EA. November. 

Kit Set .$59.75 

Wired and tested .$49.75 


WIDE RAND DSCaUSDOPES 


SPECIFICATIONS 

VERTICAL AXIS 

Deflection Sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics. 1.5 cpt— 
1.5 MC. 

Input Impedance. 2 M ohms 25pF. 
Calibration Voltage IV p-p/em. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p-p/cm. 
Frequency Characterists 1.5 cps 
—400 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweet Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Internal 
Positive and Negative. External). 
Power 240v AC 50/40 cps. 
Cathode Ray Tube 3KF1F. 

3-liiBh $1D2.78; 



5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal AmpUfien. 8 
positions, his^ sensitivity, vertical 
Amplifier Frequency C^oapensated 
on all positions. Calibrated .02 to 
400 volte. Hard time base. 20 
cycles to 75K. Latest American 
R.C.A. circuitry. Coomlete with 

Ktnch $118.75 



PLAYMASTER 

115 

He sew Solid Slate Stereo-Ampll- 
fler. April temie. 

Wlied and tested.$144.44 

Kit Set.$94.44 

Pre-amp to suit magnetic __ 

Cmtridge. .. $12.44 



LOW FREQUENCY 

HI POWER SPEAKERS 
Especially designed for electronic 

organ and guitar use. 

Imported 15in .$30.00 

Aust. made 15in.$40.00 

Aust. made 12in .. .. .. $37.50 


AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS. 

9 PERCUSSIVE 
INSTRUMENTS 
240v A.C. OPERATION. 

$145.00 


PAROS.310 
STEREO TAPE 
RECORDER 

SPECIFICATIONS 

RECORDING SYSTEM: In line 
4-track stereo and monaural re¬ 
cording by A.C. bias system. 

TRANSISTORS: 14 transistors. 

POWER SOURCE: 240V 50cps. 

REEL SIZE: Up to 7in. 

HEADS; Va track lamination type 
stereo record/play head, double 
gapped high efficiency erase 
bead. 

BIAS FREQUENCY: 90 kc. 

FREQUENCY RESPONSE: 60cps- 
12,000cps at 7V4ips. 

SIGNAL TO NOISE RATIO: 
Better than 40 db. 

CnOSS TALK: Better than 38 db. 

OUTPUT POWER: 4 watts (3W x 

2 ). 

INPUTS: Mic., Input level —40 
db, impedance 50k ohm. 

Aux., Input level —10 db, im¬ 
pedance 150k ohm. 

TAPE SPEED: 7Viips and 3y4ips. 

REWIND AND FAST FOR¬ 
WARD SPEE D: Whh in 180 sec. 

WOW AND FLUTTER: Less than 
0.2% at 7Viips WRMS. 

STANDARD ACCESSORIES: 7in 
empty reel x 1, Dynamic micro¬ 
phone X 2. 

$157.50 



240y A.C. POWERED 
SOLID STATE STEREO 

T.S.13, 

18 Transistor. 15-watt per channel. 
Inputs for Tape. Mag. P.U. 

Oer. P.U.riladio Aux. 

Freq. Range 30c to 20KC 
Max. S^itivity 3 MV. 
Speaker matching 4 to 15 ohms. 

$78.00 


1H" FULLY BALAN¬ 
CED PICK-UP ARM 

COMPLETB wrra MAONCT|C_ 

Stereo Cartridge.$19.54 

Arm less Cartridge.$11.94 

Mag. Carutlge .. .. $9.54 


3'^ VERNIER DIAL 


_ 8:1 Ratio 
$2.95, Post 25c. 



AUDIO GENERATOR 

_ De Luxe Model TE—22D. 

range. Sine 24 epo—244 KC. 
cps—25KC. Output voltage. 
Sine 7V. SO. TV P.-P. OntpittlDn- 
pedance 1444 ohms. Ace. 5 per 
cent Distortion Icm than 2 per 
4-range attenoaUon. 

1/1, 1/14, 1/144, 1/lK. Pitnted 
cirenit. 244y A.C. 

$42.95 


TACHOMETERS 



MuUard ACE, scaled for 

5.7 or 9K.$24.75 

With Dwell Angle .$23.75 

OHNAR 

240-degree Circular Movement. 
Scaled 6K or 8K .. .. $24.75 
Standard Scale 6 or 8K .. $19.75 
Postage N.S.W. 50c. Interstate 75c. 


G.D.O. UNITS 

Po*t: N.S.W. 50c, I’WM* 75c. 
T.E. 15 Transistorised. 7 Band. 
340 Kc to 270 Megs. 

$35.75 


TV BOOSTER 

240VAL. Especially designed for 
fringe area reception. Also im to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 

strength. $15.95 Pott Free. 


NEW GRAMMO 
MOTORS 

244V. A.C. 

3 SMeds, $2.75. 

44e. 



MUSICOLOUR 

Sound control of coloured lights. 
As described E.A. Oct., 69. 

Kit set. 

Wired and 
Tested. $54.00. 


SIGNAL GENERATOR 


O. Ua» MoM TEMD. 
FPeq. Range 120 KC—544 Mcs. 
7 Bands. Accnracy 2 per cent. 
Output iV. Provision for Xtal 
Snitable for self-caUbration Marker 
g enerato r . Printed drodt. 244 
T.E.24. $25.54. 

V.A.O. 


$28.50 


CHASSIS PUNCHES 

SIZES, 5/8in. 94ia, 7/8in. lin. 
1 l/8in with tapered 
. Reamer and Carry Box. 

$5.75 

Post 50c. Interstate $1.00. 


L,S.G, 11 

SIGNAL generator 

FREQ. RANGE IN 4 BANDB 

120KC—130MC^. 
CaUbrated Harmses. 
120MCS—390MC8. 

R.F. Output over lOO.OOOUV. 

120K<>-38MCj^^^^^^^ 
Mod. Ftm. 400 and lOOOCPS. 
CryM Osc. 1.15MCR 
A.F. Output. 3 to 4 Volte. 

A.F. Input, 4V approx. 

240 V. A.C. Operation, 

$31.75. Pu«75c. 


T.E. 46 
RESISTANCE. 
CAPACITANCE 

Bridge and Anatarssr. 
Capndty 20nf toTmOinfd. 
Resistance 2 ohm to 204 
Also tests power fUctor, . . 
Impedance, transformer ratio, 
kmon resistance to 244 omi 
444V, 

Indications by eye and meli 


$49.75 


VOLT. A.C. 

VARIABLE TRANSFORMER. 

0-240V, 10 amp.$49.54 

0-260V. 5 amp.$3734 

0-240V, 216 amp.$2534 
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PM 8100 

The Universal flatbed recorder 


This is the multi-function, portable 
rugged flatbed instrument in Philips’ 
complete line of recorders for scien¬ 
tific applications. 

The high measuring accuracy and 
sensitivity makes it compatible with 
all your analytical equipment, whilst 
the wide dynamic range is an un¬ 
known luxury for everyday’s mea¬ 


suring problems in the laboratory. 
The full scale zero drift, with three 
calibrated positions greatly facili¬ 
tate direct measurements of all DC 
signals. Operation convenience by 
registration with a disposable ink 
cartridge with clog free pen on a 
250 mm wide chart. This is just one 
of the models available in the Philips 


continuous line of scientific recorders. 
Write today for our descriptive leaf¬ 
let, which give$ you full details. 

PHILIPS ELECTRICAL PTY. LTD. 
69 CLARENCE ST., SYDNEY 
or your nearest Philips office. 



test and measuring instruments 


PHILIPS 
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LISTENING AROUND 
THE WORLD 


Broadcasting is now fifty years old 

In the last two months, several special broadcasts have taken 
place to commemorate fifty years of broadcasting, dating 
from KDKA's music program on CX:tober 17, 1919. 


by Arthur Cushen 


Just 20 days after the memorable board- 
oast of KDKA in Pittsburg, the Dutch 
inventor Idzerda had equipp^ a studio, 
and on November 6, 1919, broadcast his 
first concert. This date was celebrated 
last month by Radio Nederland, with 
a special program dedicated to the history 
of radio in Holland and the introduction 
of broadcasting to the European continent. 

This broadcast was the first of many, 
which became known as the “Hague 
Concerts.” The London “Daily MaU” 
paid tor them to be relayed to London, 
where they were known as the “Dutch 
Concerts.” Then followed the experimen-. 
tal broadcasts from the Philips station 
PCJJ, in Eindhoven. In 1927, a program 
from London was relayed by PCJJ for re¬ 
broadcast by 2ME in Sydney, and was 
received in New Zealand. 

Though Australian and New Zealand 
amateur operators had set up some world 
records for communication, including the 
first contact between Australia and l^rope 
in 1919, it was not until the winter of 
1923 that DX receptkm of MW broad¬ 
casts came into the picture. In the winter 
of that year. New 2^aiand listeners re¬ 
ported hearing signals from Nor& 
America for die first time, and KPI 
in 1^ Angeles, using 500W, was the 
dominant signal. Durmg the following 
years, United States stations were to be 
received regularly and strongly, to pro¬ 
vide Australian and New Zealand listwiers 
with an alternative source of radio pro¬ 
gramming. 

About this time. New 2^1and*s private 
[radio stations were being put into service 
|on short schedules and with makeshift 
quipment, and in 1922 ten such stations 
ere operating. Radio licences then cost 
5/- with 3/- stamp duty. The forms had 
to be witnessed by a Justice of the 
Peace, and each application iqiproved by 
he Postmaster-G^eral. In 1922, New 
ealand had 800 licensed radio receivers. 


AMATEUR PIONEERS 
Radio amateurs and hobbyists 
pioneered broadcasting in Australia as 
hey did in New Zealand. In this field, 
XD in Dunedin is <me of the oldest 
tablished stations. The Dunedin station, 
hich is still operated on 1430KHz by 
le Otago Radio Assocdatkm and is the 
inly private broadcaster in the country, 
jame into being in October, 1922. By 
~'3^ New Zealand had 36 private radio 
Datk>ns, as well as the stations operated 
y the N.Z. Broadcasting Company. The 
smpany sold their stations to the 
rovemment in 1932, and the Broadcast- 

ItllliltllllilKlltlHIillllltlltlllllilllllMIIIIIIIIIIHIIIIMMIIlIHUIIIIIIIMilllllllllllll 

foies from readers should be sent to 
itfanr Coshen, 212 Earn Street, Inver- 
ugm, NJL All times tore GMT. Add 
boon for Perth, 10 hours for Sydney 
12 hours for Wellington. 


ing Board was formed. In 1937 die 
National Broadcasting Service was operat¬ 
ing in conjunction with the National 
Commercial Broadcasting Service, to pn> 
vide two distinct networks. This was 
virtually the end of private broadcasting 
stations, all except two having now been 
acquired by the Government In 1943 
the two Government services, the N.B.S. 
and the N.C.B.S., were linked to form 
the New Zealand Broadcasting Servke. 
In 1962, this was reoonstituted to form 
the present New Zealand Broadcasting 
Corporation. History has turned a full 
circle with the establishment last year 
of the Broadcasting Author^ to licence 
private conmiercial radio stations. 

VATICAN USING 17S00KHz 
The new frequency of 17800KHz for 
the Vatican Radio is in use to South 
America, but reception at our listening 
post has been spoilt because the frequency 
is also bcfing used by the Deutsche Welle 
rela^ at Kiga^ in Ruanda, Central 
Africa. The Vatican transmission opens at 
2300GMT on 17800KHz with a prwam 
in Portuguese. At the same time, the iGgali 
relay station op^ its service in German, 
also with a service to South America, The 
two si^n^ are mixed, but the Vatican 
transmission is generally the stronger. 

Deutsche Welle programs in German are 
on the air from 2300 to OlOOGMT, and 
are also to be heard on 11935KHz. Both 
the transmitters now use 250KW. The 
present transmissions to Australia 
and New Zealand, are: 

GMT KHz 

1125-1140 17845, 21690 

2210-2220 9645,11745 

The present frequencies in use by 
Vatican Radio are as follows: 

Band KHz 

49M 6190. 

41M 7155, 72501 

31M 9625, 9630, 9645, 9670. 

25M 11705, 11720, 11725, 11740, 

11745, 11760, 11785, 11850. 

19M 15120,15210,15255, 15285. 

16M 17800, 17840, 17845, 

17850, 17885. 

13M 21485, 21560, 21690. 

A late report from Samson Voron, 
Ooogee, N.S.W., mentions the use by 
Vatican Radio of the IIM band for the 
first time. Reception has been on 
25850KHZ at 1245GMT, when the pro¬ 
gram was in English, and at 1300GMT 
programs were in French. The transmission 
was strongly received. It is understood the 
tar^ area ^ the Philippines and South 
Asia at this time. 

DENMARK REDUCES SERVICES 
The Danish RacBo at Copenhagen 
have announced plans to reduce their 
shortwave services, due to a budget cut. 
It is planned to discontinue all English 


and Spanish broadcasts as from April, 
1970. 

The reduction is expected to make a 
saving equivalent to about $70,000. In 
the past six months the station has re¬ 
ceived oveir 3,000 reception reports. Dur¬ 
ing my visit to Radio Denmark in June, 

I discussed the matter of better transmis^ 
sions with the Director. Their 50KW 
transmitter has been ^ use for over 
21 years, and the station is using only 
two frequencies, 9520 and 15165KHz. The 
need to concentrate broadcasts on such a 
limited frequency range has not done 
justice to the excellent programs which 
Radio Denmark broadcasts to the world. 

It is expected that listeners will write 
to the Director-General of Radio Den¬ 
mark, appealing for the continuation of 
their En^h programs. 

RECENT VERIFICATIONS 

COLUMBIA: Radio Pacifico, Cali, has 
verified to Bob Padula, of Melbourne, Vic¬ 
toria, with a personal letter. The verifica¬ 
tion was signed by Alberto Acosta. The 
reception on 6055KHz was reported in 
Spanish. 

PERU: Radio Victoria, in Lima, has 
confirmed the reception of its pix>^ams 
in a letter to Samson Voron, Coogee, 
N.S.W. The letter stated ft was using 
lOKW and hopes to increase shortly to 
50KW. It operates two stations, OAX4X 
on 780KHZ and OAX4Q on 6020KHz. As 
well as a verifying letter it also sent 10 
mint Peruvian stamps, a postcard, a card 
with a drawing of the station, and a 
calling card on a thin piece wood. 
Radio Unkm has also verified Samson 
Voron after several reports. Included with 
the verification letter was two I.R.C.S, a 
pennant and a verification letter. It 
operates on 6115KHz and is heard around 
llOOGMT. 

MORE CHANNELS FOR N.Z. 

In a recent announcement, the Austra¬ 
lian Postmaster-General indicated that, in 
order to provide more channels for New 
Zealond with the pendi^ introduction of 
private broadcasting stations in that coun¬ 
try, some frequency alterations would have 
to be made in Australia. As well, those 
country radio stations which up to now 
have enjoyed a clear channel shared by 
no other Australian or New Zealand sta- 
tkm would have to surrender this 
privilege. By using directional aerials, each 
country would try to protect the sharing 
stations from mutual interference. 

It appears that any New Zealand private 
broadcasting station approved would have 
the use of one of the following frequen¬ 
cies: 990, 1050, 1090, 1150, 1190, 1240, 
1260,1290,1360,1410,1490 and I6OOKH2. 

ENGLISH FROM JEDDAH 

The Saudi Arabian Broadcasting System 
now has two programs in Engjish daily 
on 11855KHZ. ITie first period, 0430-0530 
GMT, has a news bulletin at 0445GMT. 
The second program is also on 11855KHz 
• between 1700 and 2000GMT. During this 
transmission there are news bulletins in 
English at 1730 and 1945GMT. 

CYPUS RADIO 

The Cyprus Broadcasting Service, P.O. 
Box 1824, Nicosia, Cyprus is now broad¬ 
casting a regular service for reception in 
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CHEST OF DRAWERS 

Three types of Oslvsnised Chests meesurlnf 
nvfcin z 644111 s llTiiin. containing 16 
drawers, each measuring 6H z 344in z IVhin. 

• TYPE C.D.l. With 16 undivided drawers. 

• TYPE C.D.2. With 16 triple conpartmcnt 

drawers. 

• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers. 

• TYPE C.D.4. A nVfein x ll%in Gal¬ 
vanised Chest containing 4 full-length daw- 
ers each measuring 1544in x 6Y8iji x 2Viin. 

The Chests are finished in blue hammortone 
stoving enamel, are complete with identifica¬ 
tion cards and packed In strong corrugated 
cartons. Provision is made for all units to 
he bolted together in tiers. 



WRITE 

PRICE 


COLOUR TELEVISION 


With particular reference 
to the PAL system by 
6. N. PATCHETT 


This book now avaiiable 


$ 5.95 



Pick up the recelTtr and dial push num¬ 
ber desired. 

Large $13.50 per pair 
Small $10.12 per pair 


KALTRO SVC 
TV-RADIO 
RENOn CONTROl 
LISTENER 



This TV-Radio Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 
sound of both the TV. Radio, Phono, or 
Hi-Fi set and the speaker incorporated in 
the Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio. Phono, or 
Hi-Fi set without disturbing others around 
you. Unwanted commercials can be euily 
cut off Iv merely turning down the control 
of the Tv-Radio Remote Control Listener. A 
modern designed plastic cabinet with easily 
adjustable fingertip controls ideal for use 
in home, office and business. Complete with 
earphone. 20ft of lead wire and installation 
instructions. 

Price $8.75 


JJillllllllllllllMIIIIIIIIIIIIIIIIIIIIIIIIII] 

I Trade enquiries | 

I prices available | 

I on application | 


8 WAn STEREO AMPLIFIER 
MODEL SA-80S 



gPECIITCATlONR 

Output Power: 8 Watt, 4 Watts per chaa- 
nel. ^ 

Frequency Response: 60 to 15.000 cps. plus 
or minus 1 db. 

Harmonic Distortion: Less than 3%. 

Hum and Noise: 52 db below rated output. 
Sensitivity: Phone (Crystal) lOOmV 25(MC 
ohm. 

Tuner lOOmV. 

Tube Complements: 12AX7xl. 30A5x2. 

lS315xl (Silicon Rectifier). 

Dimensions: 5.11b. 944ln x 6V4in x 3in. 



BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SP4S 


Speaker: Ate. i ohms. 

Freqvmcy Renonse: 70-13.000 cps. 
SensiUvity: 93dB. 

Power lBou\: 8W (Mmic Power). 
Cabinet Size: 

5H (D). 

Finish: Walnut lacquer. 


9%ia (H) z 6V4in (W) z 





'PIPSUS" HOU PgiKIKS 


'*PIPOR^» Hole Punches are made from 
Alloy Tool Steel, and cot clean and 
accurate holes in sheet metal. They make 
a smooth, perfect hole without reaming or 
filing. 

SOIEW TYPE, ROUM) 

Supplied with “UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 

Type Nominal Actual Water Pilot Price 
" ‘ Drill Size Each 


No. 

32.5 

40.5 

48.5 

56.5 

64.5 

72.5 

76.5 

80.5 

88.5 


Size Size Size H.D.) 1 


V6in 

Hin 

44in 

Hin 

lin 

IHin 

3/16in 

lV4in 

IHin 


0.507in 
0.618in 
0.742in 
0.884in 
1.008ln 
1.133in 
1.172in 
1.258in 
1.382in 


Hin 
Hin 5/16in 
Hin 5/16in 
Hin Hin 
— Hin 
V4in Hin 
— Hin 
— Hin 
lin 7/16in 


$2.17 

$2.17 

$2.80 

$3.80 

$4,10 

$4J3 

$4.63 

$4.97 

$5.97 


With Heat Treated. High Tensile Steel Hex. 
Head Bolt and Nut. 

Cut holes In sheet metal up to 16 gauge. 

96.5 IHin 1.512in — 9/16ln $6.60 

112.5 IHin 1.762in IHin 9/16in $ 7.60 

128.5 2ia 2.014in IHin 9/16in $0,23 


I Free parking | 

I at Rhodes | 

i Phone: I 

I 73-0211 Rhodes I 

I 29-4451 City | 

I 73-5586 Sal. Morning. | 
riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim 

THIS MONTH'S SPECIAU 

Radar 1XR Power Supply $30.60 
Radax 05XR Power Supply $20.40 
Lapel Microphone X67 .. $00.90 
Table Microphone BM3 .. $ 7.50 


MODEL M6 FOUR CHAHNEL 
TRANSISTORISED MICROPHONE 
Mie 



All four inputs accept standard two circuit 
Phone Plugs, while the output jack accepts 
a standard circuit Phone Pin Plug. 

SPECIFICATIONSt 

• Input Impedance: **Hi'* Impedance for 
Crystal Microphone, etc. • Gain: Ap¬ 
proximately 6 db. • Maximum Input Signal: 
1.5 volts. • Maximum Output Signal; 2.5 
volts. • Output for Minimum Eustortion: 
2 volts. wHum: 0. • Battery: 9 volts. 

Mono $6.75 Stereo $9.75 


GENERAL ACCESSORIES 

(A DIVISION OP ELECTRONICS INDUSTRIES) 

116-118 CLARENCE ST., SYDNEY 29-445 1 443 CONCORD RD., RHODES 73-0211 

BOTH STORES OPEN SATURDAY MORNING FRES PARKING SPACE AT RHODES FOR CUSTOMERS 
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NEW SCHEDULES OPERATING 

ENGLISH BROADCASTS FROM BERNE 

The Swiss Broadcasting Corporation in Berne is operating its English 
transmissions according to the following schedule up to May 2, 1970. 


GMT 

KHz 

Area 

0700-0800 

9595, 11775 

Australia, New Zealand 

0700-0800 

6165, 9535 

Europe (week days) 

0845-0945 

9665, 11760 

Japan, China 

1000-1100 

15305, 17795, 21520 

Africa 

1130-1230 

8665, 11865 

United Kingdom 

1315-1415 

15305, 17845, 21520 

Far East 

1500-1600 

15305, 17830 

Near and Middle East 

1815-1915 

15305, 17795 

Africa 

1930-2030 

6055, 8665 

United Kingdom 

0130-0230 

6120, 9535, 11715 

North America 

0445-0545 

6120, 9720 

North America 


RADIO NORWAY SCHEDULE 


The present schedule of Radio Norway, Oslo, 
new frequencies. The last 30 minutes of the 
English and is called “Norway This Week.” 

GMT KHz 

0700-0830 11735, 21655, 21730, 25730, 25900 

1100-1230 7210, 11735, 21655, 25730, 25900 

1300-1430 9645, 21655, 21730, 25730, 25900 

1500-1630; 17825, 21655 21730, 25730, 25900 

1700-1830 15175, 21655, 21730, 25730, 25900 

1900-2030 9645, 11735, 11850, 21655, 25730 

2100-2230 11735, 11850, 11860 

2300-0230 99550, 9510, 9645, 1578 

0100-0230 9550, 9610, 9645, 1578 

0300-0430 9610, 9645, 11735, 1578 


includes the use of some 
Sunday broadcast is in 

Area 

Australia, New Z^and 
Australia, New Zealand 
India, Paldstan 
Middle East 
Africa 

Europe, West Africa 
South America 
U.S.A., Canada 
North America 
North America, Pacific 


Radio Portugal, 
following schedule. 

GMT 

0100-0145 

0200-0245 

0345-0430 

0215-0300 

0300-0345 

0700-0745 

1830-1915 

1915-2000 

2000-2045 

2045-2130 

0730-0900 

1345-1430 

1730-1815 

1815-1915 


BROADCASTS FROM LISBON 

Lisbon, is operating to its overseas audience on the 


KHz 

15125, 11840, 9585 
15125, 11935, 6025 
15125, 11935, 6025 
11830 
11840 

15125, 6025 

6025 

6025 

6025 

6025 

21495, 17880 
21495, 17895 
17895, 21495 
17895, 21495 


Lan^age 

Spamsh 

English 

English 

French 

English 

French 

French 

Italian 

German 

English 

Engl^ 

English 

French 

English 


Great Britain. The programs are in Greek, 
but some announcements are in English. 
News in Greek is at 2000GMT and 
2100GMT. The station operates as 

follows: 

GMT KHz 

1900-2105 weekdays 15260 

0900-1600 Sunday 17875 

NEW SIGNALS FROM PERU 
A new signal to be received at our 
listening post is “Radio Official del Con- 
greso del Peru” broadcasting from Lima 
on 6095KHZ. The statkm has the callsign 
OAX4H, and the power is lOKW. Re¬ 
ception has been from llOOGMT, when 
the station carries the same news as 

“Radio Nacional del Peru,” using 6082- 
KHz. Then follows light music of Latin 
American variety from 1115GMT. The 
station address is Jr Union 733, Lima, 
Peru. 

Another relatively new Peruvian station, 
“Radio Pacifico,” is reported by Mike 
Highley of Wellington N.Z. This station 
uses 9675KHz and has been received with 
an English news bulletin and commen¬ 
tary at 0200GMT. 

Another new Peruvian signal we have 
observed is OCX4M, Radio Pasco, using 
6135KHZ. Thw station appears to operate 
a 24-hour-a-day schedule. It has been 
noted with popular dance music at 0615 
GMT and is still in operation at 0800 
GMT. Signals are free from direct inter¬ 
ference on 6135KHZ. The station has 
the mailing address, of Apartado 128, 
Cerro de Pasco, Peru. 

RANGOON SCHEDULE 
According to the Ceylon Shortwave 
Listeners* Club the Burma Broadcasting 
Service, at Rangoon, is now operating on 
a new schedule. 


First Program 


GMT 

KHz 

0030-0230 

7120 

0230-0430 

6035 

0340-0700 

9730 

1100-1600 

5040 

Second Program 

1100-1445 

4725 


On Sundays, the first program remains 
on 9730KHZ to 0730GMT. 

THREE SHARE AWARD 

For the first time in the 15-year history 
of the inter-branch competitions of the 
New Zealand Radio DX League, three 
branches shared in the award for the 
1968-69 competition. This was announced 
at the twenty-first annual meeting of the 
New Zealand Radio DX League in Timaru 
recently. 

The competiticm between the six 
branches of the League in New Zealand 
is a team effort. Each branch enters its 
best 24 verifications on medium-wave and 
short-wave, and no member may enter 
more than six for his particular branch. 
The award for the best aggregate, the ela¬ 
borate 2ft-high Columbus Trophy, was 
won this year by the Canterbury Branch; 
the medium-wave trophy, the Albert Stan¬ 
ton Cup, was won by the Southland 
Branch; and the short-wave trophy, the 
Hope McGregor Cup, by the Wellington 
Branch. 

The League continues to be the major 
DX organisation in the South Pacific. 
Iti membership showed an increase of 50 
new members in the past year, while the 
standard of the DXing continues to be 
very high. 

NOVELTY VERIFICATION 

Radio Nederlands, Hilversum, has 
Linder way the issue of a novelty veri- 
pcation card which shows the contribu- 
.ors to its popular DX Jukebox program, 
IS well as two of the Radio Nederlands 
earn. 

The new card which contains photos of 
jlenn Miauser (Nortii American DX re- 
»ort), Jan Tuner and Bjorn Fjaestad 
Scandinavian DX report), Maarten van 


Self (Benelux DX Club) and Arthur 
Cushen, who presents the Pacific DX 
Report. Harry van Gelder of the English 
section, and producer and compere of the 
program, and Jim Vastenhaud who sup¬ 
plies the technical information, are in¬ 
cluded in the photos. This novel verifica¬ 
tion card of the DX Jukebox team will 
be issued by Radio Nederland shortly. 

DX Jukebox is on the air on each 
Thursday of the month, with the Pacific 
report on the fitst Thursday; Scandinavian 
report on the second; North American 
report on the third; and Benelux report 
on the fourth Thursday; When a fifth 
Thursday occurs, this is taken up by a 
report on European DX Council affairs. 

The program can be heard via the 
Bonaire relay as follows: 0645GMT, 
11730KHz; 0815GMT, 9715KHz. 

Radio Nederland has an antenna 
course coming up in 1970, which will 
enable listeners to follow. In text and 
through broadcasts, information of many 
types of receiving aerials used by listen¬ 
ers. Details on this course are available 
from DX Jukebox, Radio Nederland, P.O. 
Box 222, Hilversum, Holland. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 yean experience 
Ail work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE. N.S.W. 90 4825 


THE AUSTRALIAN RADIO DX CLUB 

The Australian Radio DX Club welcomes enquiries regarding membership from persons 
interested in long-distance radio reception. The Club bulletin, “The Australian DX 
News.” published monthly, contains up-to-the-minute information on all aspects 
of DX listening, and the weekly Club broadcast. “World at Your Fingertips,*' is 
heard every Sunday night over radio 3NE Wangaratta 1600 kHz. at 10.35 p,m. 
THE AUSTRALIAN RADIO DX CLUB is a hobby organisation, serving the heeds 
of DX listeners throughout Australia. Full details concerning the Club and its 
activities will gladly be supplied on request, and ail enquiries should be sent to; 
THE HON. GENERAL SECRETARY, AUSTRALIAN RADIO DX CLUB, 
_ 22 HOWARD STREET, GLEN IRIS, VICTORIA, 3146. __ 
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The ultimate in 
high fidelity systems 
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88 6666 
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August Balbi, aged 
78, is one of the vet-' 
erans of short-wave 
listening. Arthur 
Cushen and his wife 
spent some time 
with Mr Balbi while 
they were in Los 
Angeles during their 
recent world tour. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiii 



KGEI EXPANBS SERVICE. 

Tlie KGEI transmissions from San Fran¬ 
cisco, which have been on the air since 
1939 (in recent years as the Latin 
American service of the Far East Broad¬ 
casting Company) have been expanded. 
The station was established in 1939, when 
we heard its broadcasts with the callsign 
W6XBE at the Golden Gate Exposition. 
It was then located on Treasure Island. 

In recent years KGEI has been used 
for gospel programs in Spanish, Por¬ 
tuguese and En^ish to Central and South 
America from transmitters at Belmont. 
One transmitter of 250KW has been used, 
but in the last month the service has been 
extended, and is now heard on three fre¬ 
quencies to sign off at OSOBGMT. The 
normal service on 15240KHz is usually 
blocked by Radio Australia. A new fre¬ 
quent of 11955KHZ is operational to 
OSOOGMT when programs are in En^ish, 
while 9715KHZ is also used at this time. 
The station is asking for reports on re¬ 
ception of the new frequencies to P.O. Box 
15, San Francisco. 

FLASHES FROM 
EVERYWHERE 

AFRICA 

CAPE VERDE ISLANDS: Radio Barla- 
vento, is using 3910KHz according to 
the World Bulletin. The station is on 
the air weekdays 1300-1400GMT and 
2000-2200GMT. On Sunday the trans¬ 
mission is 0900-1 lOOGMT, 1300-1500 
GMT and 20()-2200GMT. The station 
uses IKW and is planning to install 
a lOOKW transmitter later. 

MOROCCO: Radio Morocco at Rabat has 
been observed on the new frequency 
of 15250KHZ at 0700GMT. The an¬ 
nouncement indicates that the statioff 
is also using 701, 1025, 1151 and 
827KHz on medium wave and 7225KHz 
on short-wfeive. 

SOMALI REPUBLIC: Radio Somali, 
Mogadiscio, is using a new frequency, 
according to a report in Sweden CaJlmg 
DXers. The new channel is 9655KHz 
which replaces 9588KHz, with 6095KHz 
in parallel. English has been observed 
1730-1800GMT. 

COMORO ISLANDS: The latest schedule 
of the Comoro Islands ir reported in 
the World Bulletin as being 0330- 
0500GMT on 7260KHz, 0900-1030GMT 
on 7260KHZ and 1530-1900GMT on 
333tKHz. 

NIGERIA: Radio Television Kaduna has 
been received on 9570KHz at 0520GMT 
and still audible at 0550GMT. The 


station has an English program with 
African music, and opens its trans¬ 
mission on this frequency at 0500GMT. 

ASIA 

SYRIA: Radio Damascus, Syria, has been 
received on 15270KHz by Mike Highley 
of Wellington, N.Z. Damascus is on the 
air at 1730 to 1800GMT in German, 
and then in English at 1930 to 2000- 
GMT. The station is asking for reports 
to the English Section, Radio Damascus, 
Damascus, Syria. 

MONGOLIA; Radio Ulan Bator, is on the 
air in English in two transmissions 
each day. The first is 1220-1250GMT 
on 7340 and 9540KHz, and the second 
2200-2230GMT on 9540, 11810 and 
11860KHZ. A mailbag session is broad¬ 
cast in its transmissions on Saturday 
and Sunday. 

MALAYSIA: According to a schedule re¬ 
ceived from Bob Padula of Melbourne, 
Vic., the Voice of Makysia is now 
using 7220KHZ. This new frequency 
is used for the morning broadcasts in 
Indonesian at 2315-OlOOGMT with 
news at 2330 and 0030GMT. Parallel 
outlets are 6100 and 6175KHz. In 
Invercargill we have been receiving good 
reception of Radio Malaysia on 
5965KHz. News in Malay is heard at 
1230GMT, and this is interspersed with 
commercial announcements. 

KUWAIT: Radio Kuwait continues to be 
observed on new frequencies, and we 
have heard the English transmission at 
0400GMT on 15185KHz. This fre¬ 
quency is beamed to Europe, while the 
channel of 17750KHz carries the same 
program for India and Pakistan. 


Another frequency 17840KHz has been 
observed at 0900GMT with an Arabic 
program. 

BRUNEI: Radio Brunei is now using 
7215KHz for its evening transmission 
according to a listener in Ceylon. The 
station nas been heard 1300 to 1430- 
GMT and has news at 1315GMT. 

NEPAL: Radio Nepal, Kathmandu, has 
been heard by Keith Barton, an Aus¬ 
tralian listener. According to verifica¬ 
tion the station operates: 

GMT KHz 

0220-0350 7105, 11970 

0720-0920 7165 

1320-1650 7165, 11970 

THE AMERICAS 

MEXICO: Radio Mexico, with the call 
XERMX, has been heard on the fre¬ 
quency of 11720KHZ. The station has 
been conducting test transmissik)ns up to 
0300GMT and later. Announcements 
have been in French, Spanish, German 
and English. The station is located in 
Mexico City. 

ARGENTINA: Radio Nacional, Buenos 
Aiies, now opens at 0900GMT on 
6060KHZ. Following the national 
anthem the station presents news in 
Spanish. Radio el Mui^ has been noted 
on 6120KHZ at the same time. It is 
understood that the reason for the earl¬ 
ier opening of these stations is that 
Argentina is now on summer time. 

PERU: Radio La Cronica, Lima, has been 
heard on 6120KHz with sign off at 
0700GMT. The station is generally re¬ 
ceived on its other channel of 9520KHz. 
Radio Tropical using 9710KHz 
(Continued on page 180) 
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NEW RANGE OF P.A. AMPLIFIERS 23-30 AND 45 WATT 


NEW TRANSISTOR STEREO RECORD PUYER $30.00 

This Stereo Record Player is fitted in a durable and attractive vinyl covered case with 
silver trim and incorporates an 8-transistor Stereo Amplifier with two Magna vox Sin x 
3in speakers and B.S.R. record player (4- speed) with crystal pick-up. For 240 volt 
A.C. operation only. DIMENSIONS:—21in x lOin x 3iin. . WEIGHT, 121b. 

Post and Packing extra. N.S.W.$1.50. Interstate .... $2,50. 


7193 . 

807 . . 

1C7G . 

1D8GT 

1K8G 

1K7G 

1M5G . 

1P8G 

1Q8G 

1T4 


25c 

$L75 

30c 

95c 

40c 

40c 

40c 

2Sc 

25c 

45c 


NEW VALVES AT BARGAIN PRICES 


3Q4 . .. 

75c 

6K7G .. . 

45c 

6SJ7 .. 

95c 

3S4 .. . 

. . $1.00 

6K8G . . . . 

68c 

7C7 . 

35c 

5V4G .. 

.. $1.00 

6SA7GT .. 

95c 

6U7G .. 

45c 

6C8G .. 

50c 

6SS7 equiv. 


6X5GT .. 

75c 

6H6G . . 

35c 

6SK7 

35c 

12AT7 .. 

.. $1.00 


Please add postage on all valves. 


6A7GT ... 75c 

IL5G .. .. 95c 

12SK7 ... 50c 

12A6 .... 50c 

12K8 .... 50c 

12SH7 ... 50c 

866 .$1.50 

954 . 25c 

955 .... .. 25c 

EK32 .... 68c 


The MUSICOLOUR 


SOim (MIBOl Of (OUWRED UGim 

Complete kit of parts for above unit as featured in 
October issue of Electronics Australia. 

S44J)0 

Complete unit wired and tested. 

S64.00 


These amplifiers are suitable for installation in clubs, 
schools, restaurants, factories, etc. Wherever the 
amplification of speech or music is required. 

All amplifiers have two microphone and radio or pick¬ 
up inputs with mixing facilities and can be supplied 
with tapped line or voice coil output. 

30 WAH FOR 240V 
OR 12V OPERATION 

This solid state amplifier is for 240V. A.C. or 12V. 
D.C. operation with regulated power supply using 
10 transistors. Dimensions 11 in. x 5in. x 8in. 
Weight 141b. 

Freight 
extra. 


$74.00 


Amplifier with 
Bass and Treble Controls 

45 WATT 

Solid state amplifier using 9 
transistors, with separate bass 
and treble controls. Dimensions 
12in X 6in x 9in. Weight 221b. 

$70.00 'St 


NEW TRANSISTOR CAR RADIO 


6 o 


Standard Amplifier 

25 won 

Valve amp. using 62A7, 2-12 
AX7, EF86 valves. Dimensions 
11 in x 6in x 8in. Weight 231b. 

$01.00 Si"' 


New transistor six car radios with R.F. stage, of Australian 
manufacture using A.W.A, components and transistors. Avail¬ 
able in manual with dial calibrated for all Australian States. 
Supplied with speaker (5in, 6in, 5in x 7in model OR 6in x 9in) 
and lock-down aerial. 


MANUAL MODEL.$43.00 

Post and Packing N.S.W. $1.50, Interstate $2.50. 


Suitable for 6 or 11 volts for positive or 
negative earth. 




































NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i, 

1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

FRS resistors, condensers or pots, 

we will supply one new valve. Type 6U7G, 1T4, 
6K7G, or OISgT. 

SOUD STATE GUITAR AMP. 

Here is a fully solid state guitar amplifier rated at a 
nominal 50 watts continuous power. Featuring two totally 
independent tone control channels and tremolo facility, 
the amplifier offers unique flexibility in a light and com¬ 
pact unit. (Featured in July-August issue Electronics Aust.) 

Complete kit of parts to Elec- 
tronics Aust. specifications sup- 
lirT. •IP ^ M control switch 

pB ^^ ^ ^ remote tremolo. 

Cabinet finished in black vinyl 
and control panel in black and 

CX)MPLE1T UNIT 

WIRED and TESTED COMPLETE KIT OF PARTS 

$114.00 $98.00 

..6.^ UADER SKKAL GENERATOR LSG11 

m "m 240V A.C. operated, 6-band 120KC to 

390 Megs. Provision for crystal. 

Post N.S.W., 75c; Interstate, $1.25. $32 

USED HIGH-SPEED 24aV. AC/DC MOTORS 

These 240V A.C. or D.C. motors are 1/8 H.P. with a 
speed of 7,000 r.p.m. and are ideal for small drills, 
grinders, etc. Dimensions: 5iin x 3iin, with 5/16in; 

spindle.$3.75 

Postage N.S.W., 50c; Interstate, 85c. 

NEW TRANSISTOR 8 KIT SET 
SPECUL PWOUSI BUilfS US N OREIIH6 KIT SET « 

$24*00 ® Complete kit of parts with circuit 

and full instructions. 

• Eight transistors. 

• Magnavox 5X3 speaker gives excel- 

NEW SPEAKERS 

6 inch Twin Cone 15 ohm $5.50. Post and pack 55c 

4 inch 15, 8 and 3.5 ohm $3.50 Post and pack 25c 

1 ^ lent fidelity. 

country use. 


• Heavy duty battery for economical 
operation. 

'_ - 4 • Modern design, plastic cabinet with 

” ^ ^ gold trim. 

• Dial calibrated for all States. 
DIMENSIONS • Available in colours of off-white, 

9” X 5” X 3” deep black. 

‘^Post N.S.W., $1.25; Interstate. $1.75. 

NEW MINIATURE MOTORS 

Ideal for models, toys, etc. H to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
^ per doz. Post 10c. 

New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing 3 16 mfd 

300 V.W., 2 32 mfd. 300 V.W.. 1 25 mfd. 450 V.W. and 

6 low voltage electrolytics. $2.50, 

Post and packing 20c extra. 

ROTARY SWITCHES 

Single Bank 11 x 1. 4 x 
^ 2, 3 X 3, 2 x 5, 69c. Single 

Bank 2x1,35c. Two Bank 
3x3, $1.20. 

-- Rocker Switches D.P.D.T. 

55c 

Rocker Switches S.P.D.T. 

45c 

NEW IMPORTED 4'' P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 

Post and packing 30c extra. 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

240V Power Supply $7,00. 

NEW ENGLISH & AMERICAN 
TRANSISTORS AT i LIST PRICE 
PACKET OF 12 FOR $3.00 

Ideal for the experimenter and service man. Each packet 
of 12 contains 3 each of the following types. 

Mazda XA 101. Equivalent J .OC45 

Texas 2N1108. Equivalent.OC44 

Texas 2N1111. Equivalent.OC75 

Texas 2N1110. Equivalent.OC45 

Post and packing 25c extra. 

NEW MIDGET POWER TRANS. $3J5 

40mA prim., 240v. Sec 225 x 225 with 6.3v Fil. 
Winding. 30mA 240v. Prim. Fil. Winding. 

Postage: N.S.W., 25c; Interstate, 45c. 

150 X 150v. Sec. with 6.3v. 

Postage: N.S.W., 35c; Interstate, 60c. >3.75 

NEW 240V ELECTRIC MOTORS i 

^ 3300 R.P.M. Size 3i” x * 1 

2i”^^x 3i*\ including 

■ pluB 60c 

NEW AMERICAN TWIN TELESCOPE TV AERIAL. 
Extends to 36in, each section can be used singly for car 
or portable $1.50. Post 20c. SINGLE TELESCOPIC 
Aerial. 12in extends to 33in. 60 cents. Post 10c. 


NATIONAL RADIO SUPPLIES 
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Two big-in-features 

,00 



Sychronisation 

internai, external, mains freq. 
Trigger Range 

Internal 20 Hz-7 MHz 
External 20 Hz-7 MHz 
Calibrator 

Output Waveform 1 KHz square 
Voltage 5, 0.5, 0.05 V p-p 
Vertical 

Sensitivity 0.02 V/cm-lOV/cm 




JAYEM 

Model 555 

• DC—7 MHz (-3dB) • 20 mV 
sensitivity • 50 nanoseconds rise time 

• 5" flat-faced screen • Solid-state, 
lightweight, portable • Low capacity 
probe included • 12 months' warranty. 

Freq. response DC—7 MHz within 
--3dB 

Rise Time approx. 0.05 uS 
input impedance 1 megohm parallel 
capacity 33 pF 
lye Horizontal 

1-50 uS/cm and 1 sec/cm. in 19 
ranges 
1-2-5 step 


KIKISUI 

Model 553 

A dual-trace unit incorporating a trigger 
sweep system and featuring lightweight, 
compact, easy operation as well as 
high reliability by employing a highly 
sensitive 5" CRT. 



mm 




Vertical Axis 

Sensitivity: 10 mV/cm-20V/cm 
Bandwidth: DC—7 MHz 

AC—2 Hz-7 MHz 

Input Impedance: 1 Mfl, paraiiei 
capacitance 38 pF 
Rise Time approx. 0.05 uS 

Time Base 

Sweep Time: 1 uS/cm-1 sec/cm 


Sweep Magnifier: X5, accuracy ±5% 
Horizontal Amplifier 
Sensitivity: Approx. IV p-p/cm (0.2 V 
p-p/cm in case sweep magnifier is 
* actuated) 

Bandwidth: 2 Hz-200 KHz within 
—3dB 
CRT 

130 ARBI or 130ARB31 


For further information contact: 

Ijacoby, mitchell 

& CO* pfy* ltd* 26-2651 

469-475 kent street, Sydney 


MEUOURNE 30-24f 1 

APELAIDE S3<4117 

BRISBANE 2-MA7 

BERTH 2t-1102 

[ukUNCESTON 2-S322 


'*1 
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has been observed by Samson Voron, 
Coogee^ N.S.W., at 1133GMT. The 
program consisted of music and talks, 
with trumpet interval signal. 

BROADCAST BAND NEWS 

AUSTRALIA: New stations and 

frequency and power changes, an¬ 
nounced by the Broadcasting Control 
Board, are: 

A new commercial station has been 
approved for Alice Springs, Northern Ter¬ 
ritory, and applications closed on August 
29. No frequency or power has yet been 
decided. 

4GD, Gladstone District Broadcasting 
Pty. Ltd., Gladstone, Qld., on 930KHz, 
with 2KW, is expect^ to op^ shortly, 
using a directional aerial to limit radiation 
in the direction of 3UZ Melbourne. 

SEP, Eyre Peninsula Broadcasters Ltd., 
Port Lincoln, S.A., will operate on 
1220KHZ with 2KW using a dhectional 
aerial to limit radiation in the direction 
of 4AK Oakey. 

The board approved in principle an in¬ 
crease in the power of 5SE Mount Gam- 
bier from 500W to 2KW at a new site, 
and using a directional aerial. To im¬ 
plement &e power increase, a change in 
frequency will probably be necessary, but 
this has not yet been determined. The 
station will adopt substanitially ind^nd- 
ent programming, instead of relaying 
SAD. 

The new national station 6 BS 
Busselton, W.A., will operate on 680KHz 
instead of 760KHz as previously an¬ 
nounced. It will now open in February, 
1970, with the power of 2KW. 

6 CA Carnarvon changed from 720K.Hz 
to 8S0KHZ <m June 19, 1969. 

6 WF Perth is to be changed 
from 690KHz to 720KHz in February, 
1970. 

A new national station has been ap¬ 
proved for the north-west area of N.S.W. 
A suitable frequency has been made pos¬ 
sible by agie^ent with the N.Z. admin¬ 
istration. A directional aerial will be used. 

SPA Penola, S.A., is to increase power 
from 2KW to lOKW with a new site and 
directional antenna. The project is nearing 
completion and the power increase should 
tak^lace before the end of December. 
PHILIPPINES: The Far East Broadcast¬ 
ing Company has now opened its third 
station in remote parts of the Philippines 
to broadcast its gospel programs. The 
latest station is on Gulnaras Island and 
services the Iloilo area. The first station 
to be established was at Marabel DXKI 
on IO 6 OKH 2 and the second station, 
DXKO (now DXAS) is broadcasting 
from Julo Sulu. 

THAILAND: According to a verification 
received by Stephen Reed of Christ¬ 
church, N.Z., Radio 555 appreciates re¬ 
ports. The verificatoin is signed by Col. 
Lek Suntomsom. The station is operated 
by the Armoured Car School and broad¬ 
casts on 785, 890, 1300 and 1550RHz. 

“VOICE OF PALESTINE’’ 

A new station with the slogan “The 
Voice of Palestine” has been heard at our 
listening post around dawn, using the 
medium-wave frequency of 773KHz. The 
station has a program in Arabic up to 
1730GMT, and at this time the Cairo 
clock chimes are broadcast with the half- 
hour chime. Then follows its announce¬ 
ment in English, “This is the Voice of 
Palestine. Time is 1930 hours in Palestine, 
and 2030 hours summer time in other 
Arabic countries. The Voice of Palestine 
is broadcasting for the Palestine Libera¬ 
tion Organisation.” Arabic music follows, 
then announcements about the freedom 
fighters. This is followed by a news 
bulletin. 

Signals from the Cairo 50(WK^W trans¬ 
mitter are good, but sideband interference 
is experienced in New 2^aland from 4YA 
Dunedin on 780KHz. It is expected the 
new service will also be avaihible on 
short-wave, for reception in the Middle 
]l^st. B 





















ANSWERS TO 
CORRESPONDENTS 


m4NSMnTEES, LICENCES: Does an 
RF oscillator have to be licensed as a 
transmitter? What if it is modulated with 
signals from a microphone? How should 
one measure RF voltage and current, 
because when a friend of mine was trying 
to measure the output from his trans> 
mitter with a midtimeter, the readings 
didn't make sense at all. Did you public 
any amateur transmitters of 10-50 watt 
output between 1956 and 1966? What is 
a “Z call" licence, and how do^ <me 
qualify for it? Finally, what about some 
more projects using spare parts, as these 
are sur^ of interest to almost every 
reader. (LJ.B., Blackburn South, Vic.) 

• It would not be possible to answer 
all of your many questions fully, and in 
any case they are for the most part outside 
the stated range of this Informatitm 
Service. However, the following brief 
answers may be of some assistance. An 
RF oscillator, modulated or unmodulated, 
would not have to be licensed unless it 
is actually being used as a transmitter. 
For measurement RF voltage and 
current we would refer you to one of 
the standard amateur texts, such as "Radio 
Communication Handbook" published by 
the R.S.G.B. There were quite a number 
of transmitters published in the period 
you quote, and details of these may be 
obtained from this service; we would sug¬ 
gest that you narrow the field down a 
Uttle further by stating the frequency 
bands and operating modes in which you 
are particularly interested. Note however, 
that we normally prefer readers who 
request transmitter circuits to give their 
amateur licence call-sim, as a sign that 
they are able to comply with the regula¬ 
tions. For information regarding the "Z- 
licence" or Amateur Operator’s Limited 
Certificate of Proficiency, and the quali¬ 
fications required for it, we must refer 
you to the radio branch of the Postmaster- 
General’s Department. There are radio 
branch offices in each capital city. Finallv 
projects using spare parts will probably 
be featured from time to time in the 
magazine, but as you may perhaps realise 
such p^ects are not without their pro¬ 
blems. The contents of one spare parts 
box will be quite different from those of 
another, and the practical value of any 
spare-parts project is severely limited as 
a result. 

ALKALINE BATTERIES, LAMB 
NOISE SILENCER: I have enclosed an 
advertisement for alkaline and carbon- 
zinc cells. I am interested in a statement 
it makes that "due to an odd scientific 
auirk" these cells actually give higher 
ndeliw in transistorised equipment. Also, 
woula it be possible to use the Lamb 
noise silencer with an IF other than 
455KHz, more particularly 915KHz. (PJR., 
Townsville, Qld«) 

• The advertiser is making a legitimate 
claim for alkaline cells, even though his 
choice of the phrase "odd scientific quirk" 
may be unfortunate. Alkaline cells can 
dve significantly longer service than car¬ 
bon-zinc cells in heavy duty applications, 
and they tend to mamtain their voitaee 
over the whole of their useful life. By 
comparison, the voltage of carbon-zinc 
cells tends to fall from the begixming of 
their use. Alkaline cells also maintain a 
lower internal impedance, and it is this 
factor which can result in better fidelity 
in the class-B audio output stages used 


in most transistorised equipment. The 
Lamb noise silencer should work satis¬ 
factorily with an IF of 915KHz provided 
that the tuned circuit is arranged ac¬ 
cordingly. We regret that we are not 
able to supply further details. 

PLANAR SPEAKERS: Would you please 
consider describing a Pkymaster enclosure 
design based on the "poly-planar" wafer 
speakers recently released. These would 
seem to offer particular advantages for 
portable use, and should be of consider¬ 
able interest to drama groups, travelling 
shows, etc. (C.T., Bayswater, Vk.) 

• We have not as yet had the opportun¬ 
ity to examine or try the speakers con¬ 
cerned, C.T.. but from the published in¬ 
formation it would appear that despite 
their unorthodox shape they would still 
require the use of a fairly standard en¬ 
closure to ensure adequate damping and 
correct acoustic performance. Because of 
t^ they may in practice offer less of 
an advantage in terms of compactness 
than might seem likely at first sight. It 
may be possible for us to describe a 
system based on this type of speaker in 
the future, but at present this is not 
planned. 

SUPERCONDUCTORS: I read with in¬ 
terest "Cool Thoughts On Superconduc¬ 
tive Power" (VoL 31, 6), with special 
note of the French system. How is power 
inserted or removed from the ring? Need 
it be toroidal shaped? Assuming perfect 
insulation how would it compare on a 
watt/size/weight ratio to modem storage 
batteries, and what would its promise be 
for powering an electric car? Another sub¬ 
ject I would Ikie to comment on is the 
operational principles of a mircro- 
wave oven ("Basic Radio Course,” 1967, 


Ch. 20, p. 108). An interesting but messy 
experiment is to try to fry or poach an egg 
in a microwave oven. Ine e^ has about 
7 layers of yolk separated by very thin 
films of wmte. Tlw egg-white quickly 
coagulates, to give a series of very inelastic 
films. As the water in the yolk starts to 
boil, the pressure builds up to more than 
the white can take. The rest is easy to 
picture. Incidentally, 1 am a happy 115 
builder. (R.V., Oaldetgh, Vic.) 

• The article on superconductors was re¬ 
printed by arraj^ement from an Enalish 
magazine who. in turn, accepted it from 
a contributor. Without doing some special 
homework, we couldn’t undertake to 
answer your questions. As regards applica¬ 
tion for electric vehicles, our impression 
is that the possibilities are very remote in 
terms of present technology. Thank you 
for the warning about frying eggs, al¬ 
though we imagine that this is the verv 
thing that some reader will try to do, 
given access to one of these ovens. The 
idea would seem to have the same fascina¬ 
tion as a ‘"Wet Paint" sign. We are glad 
to note also that your Playmaster 115 
amplifier is performing well. 


GEIGER COUNTER: I hope that 
the recent publication of the experimental 
laser k an indication of an emphasis on 
nucleonics in future editions of your 
magazine. I would like to see plans for a 
Geiger counter as there is an ever-increas¬ 
ing need for such a device in laboratories 
in this day and age. (A.L.B., Bel- 
rose, N.S.W.) 

• We described a tramistorised Geiger 
counter in our July, 1962 issue. Copies of 
this article are available through the In¬ 
formation Service for the usual 20c fee. 

—(FUe No. 3/GC/2.) 


'ELECTRONICS Australia" Information Service . 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted f»'om more than one issue, an 
extra fee'may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten- 
personnel. Where articles are not on file, we can usually provide a photostat copy at 

2Uc PER PAGE. 

PHOTC^RAPHS. DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 5()c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
mcc value, plus 5c surcharge. From seven to 12 months, IOc surcharge; over 12 months. 20c surcharge 
Package and postage is lOc extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle corresptmdents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub- 
rnittcd without fee and may 1^ answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone 

COMMERCIAL EQUIPMENT: ‘ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We arc there¬ 
fore not in a piisition to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” docs not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. ^ 

ADDRESS: All r^ests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, ELECTRONICS Australia.” Box 2728 G.P.O.. Sydney, N S W. 2001: 
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(Radio House) RANGE 
OF MULTIMETERS 


Model RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10. 50. 

250, 500, 1000 V 
AC Volts. 10 , 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance; 5 kll, 50kCl, 
500kfi, 5 MegO 
Decibels. —10 4 - 62 lb 
Accuracy. DC±3%, AC 
±:4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size A A, “Eveready** 915 

• Overload-protected by dual 
silicon diodes. # Mirror scale. 

• Double-jewelled ± 2 % 
meter. • ± 1 % temperature- 
stabilized film resistors. 


Model RH-100 $39.75 Postage 7Sc 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload Protected by Dual Silicondiodes # Double- 
jewelled ± 2 per cent Meter # ±1 per cent Temper¬ 
ature-stabilised Film Resistors # Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 



SPECIFICATIONS: 

DC Volts: 0.6, 3, 12 , 60, 300, 
600, 1200V (100,000 /V) 

AC Volts: 6 , 30, 120, 300, 
1200V (10,000 «/V) 

DC Current: 12 mA, 300 /iA, 
6 mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KQ, 

2MQ, 20MQ 

Decibels: —^20 to +17,31,43, 
51, 63. 

Accuracy: DC ±3 per cent, 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size A A, “Eveready** 915 



Actual Size 


MINI-TORCH 

With fob keyring, 
attractive gold finish 
case. Simply squeeze. 
Illuminates car and 
house locks. $4 posted 
anywhere. 


TAPE 



BOOK TYPE 


The latest model portable Tape- 
recorder. 4 transistor. 3 in reels, 
2 tracks. Instruction manual. Size 
lOiin X 7in x Uin. 

Just open the book and record. 
Supplied complete with tape, mic¬ 
rophone and batteries. Special 
discount price, $ 20 .^, posted 
anywhere. 


Model RH-20 $15.00 Postage 50c 



20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10. 50. 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kQ, 700kfl, 7MO 
Decibels. —10 4-22 (at AC/ 
lOV) -^20 436 (at AC/ 
50V). Upper frequency limit 
7kc. 

Accuracy. DC ±3%, AC 
:t4% (of full scale) 
Batteries: Two 1.5V dry cells. 
Size AA, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. 

• Double - jewelled ±2% 
meter. • ± 1 % temperature- 
stabilized film resistors. 




Model RH-60 $25.00 Postage 50c 

50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kCl, 
1 Megtl, 10 MegO 

Decibels. —10 462'db 
Accuracy: DC±3%, AC± 
4% .(of fuU scale) 

Batteries. Two 1.5 V dry cells. 
Size A A, “Eveready** 915 

• Overload-protected by dual 
silcon diodes. # Mirror scale. 

• Double-jewelled ± 2 % 
meter. • ± 1 % temperature- 
stabilized film resistors. 


Model RH.5S $20.00 Postage 50c 


30,000 Ohms per Volt DC 
14.000 Ohms per Volt AC 
SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: lOK ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 423 db. 
♦Meter Sensitivity: 23 A. 

• Overload-protected by dual 
silocon diodes. • Mirror scale. 

• Double-jewelled ±2% 
meter: # ±: 1% temperature- 
stabilized film resistors. 


Jusf arrived. New stocks of the latest model 
Crystal Radios. Price $3.95 plus postage 35c. 
Complete with earphone, aerial clip and at¬ 
tractive plastic case. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET: 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 
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ANSWERS-continued 


TUBE DATA: Can you supply me with 
any technical data for a Du mont 5JP1 
cathode ray tube? (AX., Wamick, Qld.) 

The following data are all that we 
have: 

Pins: 1, heater; 4 and 5, anode 1; 7, 
anode 2; 10, grid; 11. heater and cathode; 

Top or side caps: 1, XI; 2, Yl; 3, X2: 
4, Y2; 5, anode 3. 

Voltages: anode 1, 520; anode 2, 2000; 
grid, 75; filament, 6.3. 

Filament current, 0.6A. 

This information is obtained from the 
“International Radio Tube Encyclopedia’’ 
published by Benards (Publishers) Ltd., 
The Grampians, Western Gate, London 
W.6. 


POWER OSCILLATOR: Have you 
published a circuit for an oscillator with 
an output of 15,000ICHz at 12V and 4 to 
4.5A. I wish to use it for lighting in a 
model locomotive and rolling stock by 
placing a capacitor in the rolling stock 
to separate this frequency from the DC 
used to power the motors. I want to use 
this method as in many cas.es I don’t have 
enough room for anything larger than a 
capacitor. (W.S., St Albai^, Vic.) 

• We have not described a project of 
^ type you require, but we wonder if 
the frequency you quote is correct; more 
likely it is 15KHz or 150K.Hz. Further, a 
device such as you describe would radiate 
its 50W in the HF band and cause inter¬ 
ference to receivers operating in the area. 
We suggest that you read the articles we 
published on lighting for model railways 
in October to December, 1967, inclusive. 
Copies of the articles are available through 
the Information Service for 20c each. (File 
Nos. 2/MX/12, 13 and 15.) 


THOSE BOOKS! For about two years, 
I have been an avid reader of your excel¬ 
lent magazine and have never wished for 
a higher standard of workmanship and 
design than is evident in your various 
projects. I particularly enjoy reading your 
section entitled “Technics Books and 
Publications.’* I like the way you clearly 
state the facts about some of the poorly 
designed circuits in the books that are 
presented for review. I wonder just how 
good are some of the circuits that I come 
across in various books that I buy. I find 
myself turning more and more to your 
magazine and tend to ignore other books 
unless you recommend them. May I also 
compliment Leo Simpson on his design of 
the Theremin. (G. McK., Roma, Qld.) 

• We do tp^ to maintain a high standard 
of presentation in our projects and articles 
and it is gratifying to read your reaction. 
You can rest assured that we do not 


enjoy “knocking” books. It is much easier 
to write words of commendation than of 
censure. Leo Simpson has duly taken his 
bow! We shall keep our eyes open for new 
ideas to do with electronic musical instru¬ 
ments. 


MORE POWER OUTPUT: I agree 
with your correspondent I.A.G., Brisbane 
(October issue), regarding the desirability 
for more power output. Some years ago. 
I built your Playmaster 101 with accom¬ 
panying control imit, with which I have 
been most happy. Its power output has 
been more than adequate with one excep¬ 
tion — at large, noisy parties, its total of 
20 watts for the two channels seems to 
be submerged. I am therefore looking 
around for a larger system to use with 
my present equipment. (P.S., Hurstvllle, 
N.S.W.) 

• Give our regards to your neighbours, 
P.S.! It looks as though you’ll be lining 
up for the parts for our new solid-state 
amplifier. Thanks for the very nice re¬ 
marks about the mag. with which you end¬ 
ed your letter. 


CROSS-FIELD BIAS: I am very interested 
in the subject of cross-field bias and slow- 
speed recording, discussed in “Audio 
Topics” in the (Jctober issue, I should like 
to know a lot more about cross-field bias, 
such as: Can it be incorporated into my 
present recorder? Does it use an ordinary 
record-play head? Can th0 bias leads be 
disconnected from the recording head, then 
reconnected to the separate bias head? 
If leads to the erase head were cut and 
fitted with a switch so as to switch off for 
recording sound-on-sound, would this 
have any other effects on the system or 
machine? I enjoy reading the magazine, 
and try to pick up points, especially on 
tape recorders. (A.B., Mitchell Park, S.A.) 

• We can understand your interest in 
the subjea but your questions are of a 
t^e which we state specifioally to be out¬ 
side the scope of our query service. Note 
what we say in the panel in the “Answers 
To Correspondents” page under the head¬ 
ing “Commercial Equipment.” Our im¬ 
pression is that any idea of adding cross- 
field bias to an existing recorder would 
involve a complete appraisal of mecha¬ 
nical and electrical design and is not the 
kind of exercise which could be under¬ 
taken at anything less than laboratory 
level. Simply to disconnect the erase 
head might completely upset the level of 
bias in the record head, at least in many 
recorders. We imagine that you would 
have to substitute a resistive load of such 
value, determined experimentally, that the 
amplitude and frequency of the record 
bias would remain the same with either 
the erase head or the resistor in circuit. 


What's a few mitlion miles? 
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DISTANCE TO MARS: Re “Mars Landing in 1973,” by WiUiam Clothier 
(July, 1969) and W.G.P., Jannali (Correspondent, October, 1969). You do Mr 
Clothier an injustice and yourself a discredit by unreservedly agreeing with 
W.G.P. It appears that W.G.P. has misquoted both the author and his infor¬ 
mant at the observatory. Fifty million miles is not the mean distance between 
Earth and Mars but is the average distance between their orbital paths (93 
million and 142 million miles radius respectively). Earth and Mars approach 
as close as 36 million mUes and move as far awav from each other as 247 
million miles. The article implied (second paragrapn) that at the time of the 
landing the distance between the planets would be 150 million miles. This works 
out to be about right if the probe is to be in space for the shortest possible time 
(about eight months). (L.B., Toowoomba, Qld. and R.V., Oakleigh, Vic.) 


• The above is a composite condensation of the two readers’ letters, which 
contained almost identical data. AU of which seems to suggest that we should 
apologise for apologising — or something! Seriously, however, it does appear 
that W.G.P.’s inquiry went off the rails somewhere; either he asked the wrong 
question of the observatory, or they misunderstood his question, or he misunder¬ 
stood their answer. Anyway, the explanation offered by our two readers appears 
to be a most competent one, and should clarify the position once and for all. 
And we tender our apologies to anyone to whom an apology is owing. 


BUY RIGHT. . . FROM ENCEL 


CONNOISSEUR.. 

FOR COHNOaSEURS 

The highly successful 
SAU-2 Tone Arm 


This unusual and highly effective tone 
arm features a revolutionary type gimbai 
mounting with axis at 45 deg. Bias ad¬ 
justment IS automatic—an action-dampen¬ 
ing. resilient backed rear counterweight 
controls the playing weight. The lifting/ 
lowering device is standard equipment. 
The head shell accepts all standard ’ain 
mounting cartridges. A small set of scales 
(accurate to 0.1 gms ). to set the stylus 
pressure, is provided The arm height is 
adjustable: 7/8in to 1'ain. SAU-2 tracks 
down to 1 gm. (Write for copies of 
■‘Hi-Fi's " review.) 


Price 

(including sates 
tax) 


$ 29.50 


SCU-1 STEREO CARTRIDGE 


SCU'l is designed to load effectively any 
arhplifter or tape recorder. This ceramic 
stereo cartridge, which comes with a dia¬ 
mond stylus, has an extremely wide fre¬ 
quency response. (Write for copies of re¬ 
views.) 

Price 

(including sales 
tax). 


$ 12.50 


TURNTABLE BD-1 


This turntable gives "no compromise' per¬ 
formance at modest cost. The unique 
flexible belt drive eliminates vibration and 
transmission noise. The motor's low hum 

field makes the unit suitable for the most 

sensitive pickups. To attain maximum 

performance and sensitivity. complex 

mechanisms have been avoided. But 

mechanical specifications of the highest 
order have been maintained. Slim line 
construction. 

Price 

(including sales 
tax). 


$ 39.50 


TURNTABLE BD-2 


This turntable gives “no compromise" per¬ 
formance at modest cost. The unique 
flexible belt drive eliminates vibration and 
transmission noise. The motor’s low hum 
field makes the unit suitable for the most 
sensitive pickups. To attain maximum per¬ 
formance and sensitivity complex mecha¬ 
nisms have been avoided. But mechanical 
specifications of the highest order have 
been maintained. Slim line construction. 
Fitted with SAU-2 pickup arm amd 
mounted on oiled teak base. 

Price 

(including sales 
tax). 


$79 
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ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond. Vic. 3121. Tel. 42 3762. 
Sydney Stoca: Ground Floor. 2SM Building, 
257 Clarence Street, Sydney, N.S.W. 2000. 

Tel. 29 4583. 29 4564. 

• Wholesalers ■ Trade-ins accepted ■ Terms 

Australia’s Greatest Hi-Fi Centre 
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RADIO 

SUPPLIERS 

Mail Order Specialists 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

t MELBOURNE, VIC. 3000 
TELEPHONES: 677329,674286 



7 WATT SOLID STATE STEREO AMPLIFIER 
10 Transistor, 3.f Watts per channel, Crystal/ 
Ceramic ii^ut (250mV), Frequency Response 
50-20.000 c/s, 8 and 16 ohms output. p<^ished 
wood case, metal front panel. Dimensions: 
8V6in X 3in X 5 3/8in. 

Speciol Price $34.50. Post 75c 


REAUSne DX-150 SOLID STATE 
COMMUNICATION RECEIVER 


Features: 

240V A.C. or 12V D.C. operation. 

30 Transistors and Diodes. 

535 Kc. to 30 Me. in 4 Bands. 

Bandspread tu^g, "S*' Meter, AM/CW/SSB. 
Product Detectexr for SSB. C<xnpact size 
14 l/8in X 9V4in x 6V^in. Polished metal panel, 
small internal speaker. 


F.O.R. PRICE: $229.50 

Matching external speaker $13.30 extra. 



No. 62 TRANSCEIVERS. Wireless set No. 62 
Mk.2 (PYE) Frequency Range 1.6 to 10 MeS, 
in 2 bands, inbuilt 12>volt Genemotor Power 
Supply. Clean condition. Fully air tested on 
Transmit and Receive. 

F.O.R. PRICE: $49.50 



WESTON LM-S30 MOBILE TAXI RADIO. 
Low Band A.M.. 60 Kc. Bandwidth, 70-80 Me. 
Crystal Channel Locked, Single Channel. In¬ 
built Transistor Power Supply, 12-volt operation, 
suit country taxi service or conversion to Ham 
Bands, inc. microphone and cradle. 

AS NEW AND AIR TESTED. 

F.O.R. PRICE: $45. Packing 50c 


LAFAYETTE *5 WATT C.B. 
TWO-WAY RADIO 

MODEL HE-20. FULLY TRANSISTORISED, 
SOLID STATE, 13 Transistors, 10 Diodes. 
27.240 Me. Provision for 23 channels. CRYSTAL 
channel locked. Push-pull Audio Modulator, 
455 Kc. mechanical filter, spotting switch for 
accurate reception, TVl Trap, 230V AC. and 
12 Volt (positive or negative ground). Inbuilt 
P.A. Amplifier. IDEAL FOR FIXED BASE 
STATION OR EMERGENCY MOBILE, includ¬ 
ing microphone and mobile cradle. 

* Subject to P.M.G. approved licence. 

F.O.R. Price: $169.50. Tax Paid 

Fibreglass Helical Aerial 4ft high, cowl mount, 
fmr mobile use $16.50 extra. 



BENDIX BC-221 FREQUENCY METER. 125Kc. 
to 20 Me. including A.C. power supply. 
CRYSTALS, CalibraUon Book etc. V. clean 
condition. 

F.O.R. Price: $49.50. Tckg. 75e 



y 
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MODEL C-1000 POCKET MULTIMETER, 1000 ohms/per Volt. AC 
Volts: 0-10/50/250/1000 (1000 opv). DC Volts: 0-10/50/250/1000 
(1000 opv), DC Current: O-lOOmA Resistance: 0-150K ohms (3K 
centre). 2 colour scale. Range Selector Switch. Dimens.: 3V4 x 2V4 x 
lin. 


PRICE: $6.50 post free 

MODEL 20*H MULTIMETER, 20,000 apy, DC Volts; 0-5/25/50/250/ 
500/2500V (20,000 opv) AC Volts: 0-15/50/100/500/lOOOV (10.000 
opv) DC/Amps: 50uA/2.5mA'/250mA. Resistance: 0-60K/6M ohm 
(scale centre 300 ohm—30K ohm. Capacitance: lOuuf to .OOluF/.OOluF 
— .luF, D3 scale 20 db to plus 22 db. Size 4V4 x 3V4 x 1 1-8. 

PRICE: $11.25 post 30c. 

MODEL CT330 MULTIMETER, 20.000/OPV, DC Volts. 0-6/6/30/ 
120/600/1.2K/3K/6K Volts. AC Volts: 0/6/30/120/600/1.2K Volts 
(lOK/OPV), DC/Amps: (0-0.06mA/60mA/600mA. RESISTANCE: 
0-6K/600K/6M/60M/600Mcgohm. (30/3K/30K/300K ohms) centre scale: 
Capacitance: 50 uf to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 
63db size approx. 5V4 x 3 5/8 x 1%. 

PRICE: $16.75 post 30c. 




MODEL OL-64D MULTIMETER. 20.000/OPV. DC Volts: 0-0.25/ 
1/10/50/250/500/lOOOV at 20K/OPV, 5000 volts at lOK/OPV. AC 
Volts: 0-10/50/250/lOOOV at 8K/OPV, DC/A: 50uA/lmA/50mA/ 
500mA/10 amps. RESISTANCE: 0-4K/400K/4M/40Megohm. DB 
Scale: —20 to plus 36db. Capacitance: 250pF to .02uF. Induct. 
0-5000H, size 5% x 4 1/8 x min. 

PRICE: $19.50 post 30c. 

NEW MODEL US-100. Overload protection. Shockproof Movement, 
polity switch. DO volie: O.25/l/2t5i/^lO/5O/25O/10l0OV (I20K/OPV 
AC Volts: 0-2.5, 10/50/250/lOOOV (5K/OPV). DC/Amps: 1mA/25mA/ 
500mA and lOA. AC/Amps lOA. RESISTANCE: 0^50M/ohms (centre 
scale 50) R X 1/10/100/IK/lOK, db scale —20 to plus 10 plus 22/ 
plus 35/plus 50 db. 

PRICE: $28.75 post 40c. 

Mirror Scale 

MODEL ASIOO/DP HIGH SENSmVITY 

100.000/ohms/volt DC, Mirror Scale, PROTECrTED MOVEMENT, 
SPECIFICATIONS: 6/20/120/300/600/1200 Volts A.C. (lOK/OPV), 
Volts D.C.: 3/12/60/120/300/600/1200 (lOOlC/OPV) D.C. Amps: 
12uA/6mA/60mA/300mA/12 Amps., RESISTANCE: 2K/200K/20Mg/ 
200Meg, Decibels: —20 to plus 63db. AUDIO OUTPUT: 6 Volts/30/ 
120/300/600/1200V A.C., Size: 7‘/iin x 5V'aln x 2%in. 

PRICE: $34.50. Post 75c 



MODEL AlO/P, GIANT (6Vi-liich). METER, CIRCUIT TESTER 
30,000/OPV D.C. with inbuilt signal injector, overload protected, 
Specifications: A.C. Volts: 2.5/10/50/250/500/1,000 (10,000/OPV). 

D.C. Volts: 0.5 Volts/2.5/10/50/250/500/1000 at 30,000/OPV, 5000V 
at 10,000/OPV. D.C. Current: 50uA/lmA/50mA./500mA.'/l Amp/10 
Amp/A.C. Current; 1 Amp/10 Amp. Resistance: lOK/lOOK/1 
Megohm/100 Megohm. SIGNAL INJEtJTOR: Blocking Oscillator cir¬ 
cuit with a 2SA102 Trans. DECIBELS: —20 to plus 63db. SIZE: 
6V4in X 7«4in x 3V4in. 


PRICE: $55 Tax Paid. Post 75e 

TE-I«A TRANSISTORISEO TEST OSCILLATOR. Freq. Range: 400Kc. 
to 30MC. in 5 bands. Modulated: 800 c/s sine wave. Modulation: 
30 p.c. approx. Output Imp.: Low impedance. Dimensions: 5 7/8in x 
S 7/Sin X 3 5/Sin. Weight, 1.51b. 

PRICE: $23.75. Tax Paid. Post 75c. 


TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DE 

4 band receiver covering 550 Kc/s to 
30 Mc/s, continuous and electrical band- 
spread on 10, 15, 20, 40 and 80 metres. 
8 valve plus 7 diode circuit. 4/8 ohm 
output and phone jack. SSB-CW. • ANL 
• Variable BFC • S meter • Sep. l^nd- 
spread dial • IF 455 Kc/s # Audio output 
1.5 W # Variable RF and AF gain con¬ 
trols. 115/250V. A.C. Mains. Beautifully 
designed. Size: 7 x 15 x lOin. With in¬ 
struction manual and service data. 

PRICE $175 inc. Sales Tn. 

Speaker to suit type SP5D Inc. tax. 





02S Large Rubber 
Earpiece. 20- 
12,000 c/8 (as 

per photo). 

$6.75 

03S As above. 
Larger earphmie. 
20-18,000 c/s. 

$9.25 

045 Deluxe model 
I n d i V i d u al 
Tweeter and 
Woofer control. 

$12.95 


"NIKKA" 1 WATT 
TRANSCEIVERS 

P.M.G. APPROVED. SOLID STATE 14 
Transistor Circuit inc. R.F. Stage. 

27.240 Me (Provision for 2 C3iannels). 
Range Boost Circuit. 

Up to 10 miles in open country or water. 
Buzzer Tjme Call System. 

Squelch Control. 

Complete with leather carrying case. 

$165.00 PAIR 
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ANSWERS - continued 



6BM8 


12AT7 


K 250K 
MARK- L 
SPACE ADJ. 


1N2094 1N1764 


NOTE: All resistors iW unless otherwise marked 


SWITCH 


TUNING FORK 
AUDIO STANDARD 


* ADJUST VALUES TO 
PROVIDE 15V RMS AT 
POINT MARKED 


IN2094. INI764 


PANEL 

LAMP 


While the emphasis, 
these days, seems to be 
on frequency standards 
using crystals, inte¬ 
grated circuits and logic 
techniques, it is pos¬ 
sible to produce a use¬ 
ful audio standard for 
laboratory or music 
situations using valves 
and a tuning fork. The 
only unusual compo¬ 
nents in this circuit are 
the drive and pickup 
coil units shown along¬ 
side the fork. In fact, 
these were simply ex¬ 
disposals type ear¬ 
phones made by S,T,C, 
or Stromberg-Carlson 
and branded **CJL.R,**; 
at the time, they were 
referred to as low im¬ 
pedance types. Used 
without diaphragms, 
they were locked rigidly 
on either side of the fork, the spacing 
being critically adjusted so that the 
oscillator would start reliably and 
maintain oscillation without overdriving 
the fork. The fork, too, has to be 
mounted rigidly and, in the prototype 
unit, the fork and coils were held by 
clamps to a stout wooden block. This 
was glued to a piece of foam plastic 
which was glued, in turn, to the metal 

SUiUMMiMIHIiMlltHMIHIIIiaiMIIMlinillMIlillltlMIIMilltllllllllinilltiiiniii ihi n 


chassis of the instrument. The Tuning 
Fork Frequency Standard was de¬ 
scribed in full in our October, 1961, 
issue (then called **Radio, Television 
and Hobbies'*), Copies of the article 
are available for 20c. Address your 
letter to the Assistant Editor, **Elec- 
tronics Australia," Box 2728, G.P.O., 
Sydney, 2001. Quote our file number 
7/AO/8. 


BASIC ELECTRONICS: Would it be 
possible for you to publish a series of 
articles explaining the basic principles of 
electronics. This would assist boys attend¬ 
ing secondary school, such as myself, to 
have a reasonable understanding of the 
subject (M.K,, Queenstown, S.A.) 

• We published a series of articles simi¬ 
lar to what you have in mind a few years 
ago. We have reprinted those articles in 
booklet form under the title “Basic Elec¬ 
tronics.” Copies of this are available 
through the Information Service for $2.20 
including postage. 

RADIO CONTROL UNIT: Congratula¬ 
tions on your magnificent magazine which 
represents the best buy of any radio/ 
electronics magazines on the market, with 
no exceptions, I would like to see you 
publish another radio control unit (trans¬ 
mitter and receiver). Like G.P. (October 
issue, page 187), I would appreciate an 
article on a more up-to-date control trans- 
nutter. In your reply you said you were 
investigating a new radio control system, 
and I should like to make a few 
suggestions: 

(1) The receiver and transmitter should 
both be completely transistorised to save 
the expense and bulk of HT batteries. 

(2) The receiver should be extremely 
light to facilftate its use in such modeis 
as aeroplanes, rockets and gas-filled bsd- 
loons. 

(3) The units need have a range of only 
about 100-150 yards, as outside of this 
most models are out of sight and there¬ 
fore uncontrollable. 

I should also like to see an article on 
the production of a complete issue of the 
magazine, from the im’ti^ work on pro¬ 
jects and articles to the finished magazine. 
I feel that if this was published, readers 
would have a better understanding of how 
their magazine is produced. 

I find that electronics often comes in 
handy in connection with my other hob¬ 
bies of motor racing and weather watch¬ 
ing. For example, I have just completed 


a transistorised ignition system and tacho¬ 
meter for my go-kart. The basic ideas 
for these xmits were obtained from your 
magazine. Can you tell me if there is any 
provision in the radio spectrum for the 
use of amateur telemetry units? This 
would be useful in recording of weather 
information from a distant point (the 
back yard, for example). (BJL, Mary- 
borooi^ Qld.) 


• Thank you for your appreciative com¬ 
ments, which we are too modest to print 
in full! Also for the various su^estions, 
which we will certainly keep in mind. 
Regarding amateur telemetry, experiments 
of the kind you have in mind might pos¬ 
sibly receive the approval of the P.M.G.’s 
Department for operation in one of the 
amateur bands or on 27MHz. We suggest 
you contact the Radio Branch for further 
information. We believe the Radio Branch 
has a district office in your town. How¬ 
ever, we cannot really see the point in 
using a radio link over the short distance 
you have in mind. A cable link would be 
much simpler, as well as more econcmii- 
cal and efficent 

DIGITAL READOUT; To my knowledge, 
you have never published a circuit for an 
electronic counter or digital readout 
system. The crystal clock was designed 
to drive a conventional readout, and I 


"COMMUNICATOR" Mk VB 1970 MODEL 

with more built-in features than ever before. 

• Greater range and reliability, by coupling the 1 watt output to 
an unbreakable centre loading whip antenna. 

• Extended battery life, by using space age calling light device. 

• Extra sensitive squelch control, which reduces outside noise to 
a minimum. 

• Sturdy unbreakable case, and for extra protection a leather 
carrying case. CURRENTLY $95 including sales tax. 

Phone 82-0730. 

GENTELEX SECRETARIES 

Automatic telephone answering and message recording unit. 
Solid state design. P.M.G. approved. New from $245. 
Also second-hand, fully warranted units in stock. Price on 
application. 

Phone 82-0739. 

In stock a range of traded-in wialkie talkie units, also to suit the 
amateur mobile I'^way radios, base stations, parts and test. Equipment 
from $10. 


TWO-WAY COMMUNICATIONS PTY. LTD. 

202 VICTORIA ROAD, ROZELLE 2039 

Telephone 82-0730 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working 
order. 240v operated, complete 
with speaker and amplifier. 

from $90.00 


CIRCULAR SLIDE RULE 

3%in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

$1.25 eoch 

_Post 10 cents._ 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus. IViiin dlam. 
1 Lens 1 ll/16in Focus, lV4in 
diameter. 

1 Air-spaced Lens. lV4in diam. 
1 Filter Lens. 1 Graticule. 
1 Lampholder. $1.85 
Post.; N.S.W. 30c; Interstate: 40c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note we are now able to 
include V4 mile of telephone 
cable FREE with each set of 
Phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter. $13.79 
2 amp. with meter. $15.79 

Post N S.W. 70c; Interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

1V4 to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
65 cents each or 10 for $4.00. 
(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency .synthesiser In 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads. mike and headphones 
$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships. Hams. etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Railway 
Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post N.S.W 25c; Interstate 30c. 


12 VOLT D.C. 

DESYNN INDICATOR AND 
TRANSMITTER UNIT. Suitable 
for aerial rotation indicator, etc. 
0-360 deg., weatherproof mount¬ 
ings. 

$5.00 per set. 

Postage: N.S.W., 95c; 
Interstate $1.67. 


14'6" WHIP AERIALS 

6-Iiece, brand new, $5.75. 6#c 
cartage to rail. Freight payable at 
nearest attended railway station. 


AVO MULTI METER 

Type Cn' 38 

$75.00 


A.W.A. AUSTRALPHONE 

Transceivers 12 V 
New Complete Station. 

1.6 to 10 megs on transmit. 
0.54 to 16 megs on receive. 

$150.00 



P.M.O. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged. 4in x 3in 
X lin 4 AH. 

$1.00 each 

Post, N.S.W., 25c; interstate 35c. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.O Approved Citizen Band. 
9 Transistor, $79,00 per set of 2. 
Post, N.S.W. 50c; interstate, 60c. 



P.M.O. TYPE KEY SWITCHES. 
45c each. Post, 15c. 


BC 221 

Frequency Metres 

$55.00 


VALVES 

BRAND NEW 

IN 

1 CARTONS 


Special discount for quantity 

: 807 

79c 

X61M 

$2.20; 

65N70T 

99c 

CV850 

$1.50 

8989 

$1.00 

1H6G 

30c ! 

: 5U40 

95c 

832 

$9.00; 

: 77 

$1.90 

6AK5 

$1.50 ; 

; EF50 

39c 

6X4 

$1.00 

• 6U7 

79c 

12SK7 

90c 1 

1 5Y3 

$1.79 

VR65 

29c; 

: 6C4 

9$c 

VT4C 

75c 1 

2x2 

79c 

AU5 

$1.00 • 

6A05 

B9c 

80 

$1.29 ! 

: 12AU7 

$1.00 

6AK5W 

$1.90 1 

CATHODE 

RAY TUBES 

3FP7 

$2.95 

5BP1 

$3.90 

3JP1 

$2.95 



; V1669 4/1 $2.99 

CY2184 

$2.99 ; 

PLEASE ADD POSTAGE 

ON ALL ARTICLES 



45 X 40 coated Lens with tripod 

$10.95 

30 X 30 Power Coated Lens 
Brand new, 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; Interstate $1.20. 


TELESCOPES 

30 X 40 with Tripod 

$7.95 

Post N.S.W., 70c; interstate $1.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 wutt, 15 volts, 20 amps. 
Made in Canada. Complete with 
tools, instruction book, spares, 

etc. Only.. $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new, usually 80c ea. 
50 assorted values for only 

$3.75 

Post 15c. 


RECEIVER 8C A.W.A. 

With ABC and D Coils. 
Complete with all spares. 

$90.00 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 
900 X magnification, complete 
with disecting kits, slides. 

$14.50. 

postage N.S.W. 65c. Interstate 8Sc 


TYPE $ POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt, lOma 550 volt 200ma, 300 
volt lOOma. $30.00 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
l,320ft coil of twin (equal V$ 
mile) $7 per coil. 

Post. N.S.W. 70c; interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2,75 each. 

Post, N.S.W. 30c; interstate. 40c. 

CO-AXIAL SWITCH 

70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in metal case 91n 
X Sin X Sin $5.00 each. Pott 
N.S.W 70c. Interstate $1.20. 


ASTRONOMICAL 

TELESCOPE 

3VSiin reflector 126 X magnifica¬ 
tion. Complete with 4 X finder 
and equatorial mount. 

$59.00 

Post $1.50. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. i0()yd rolb $3.00; 6 or 
more. 30c cartage to rail. 

$2.50 

Frequency Counter Clntel type 
388. $250.00 


VIBRATORS, 6 volts, 7-pIn 75c 
each. 

UNISELECTORS. 4 BANK, $4.00 
Post, N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescope. Ex¬ 
tend to 4ft 6in.$13.00 

SELSYN MOTORS MAOSLIP 

Mk. U.$5.25 ea. 

No. 19 TWO-WAY RADIOS 
Sold a sis without power supply, 
leads, acccs.sories. etc. Only $15. 
Or complete with above gear, $35. 


BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case. 

8 X 30.$10.75 

7 X 50 $22.15 

10 X 50 . .. $23.07 

12x5 $23.95 

20 X 50 . $26.90 

Post, N.S.W., 70c; Interstate, $1.20 


3000 TYPE RELAYS 

P.M.O. 200 Ohm — 1,500 Ohm 
Coils. $1.25 each. 


MINE DETECTORS 

Ex A.M.F with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight pay¬ 
able at nearest attended railway 
station. $39.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Wesitern Electric, top grade, 
original cost $290. ideal Broad¬ 
cast Studio, music recording, 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 

240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 

V A.C. Complete and ready to 
plug in $30.00. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt. l/81o push 
movement. 

$1.29. Post 10c. 

LENSES 

TOP GRADE ACHROMATIC 2ln 
DIAMETER. 201n FL ideal as 
telephoto lens, telescope objectives. 

Postage 46c. 

CONDENSER LENS 

2V61n DIAM. 2in FL. $1.90 each 
or $2.50 per pair. Post 21c. 

CONDENSER LENS 

lV$in diam. IVkFL. 50c each. 
Postage. 17c. 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4In Vu, meter OLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced Input 
and output. Ideal for outside 
broadcasting, etc. 

$39.50 

MONITOR SPEAKER 

UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input, 240 volt A.C. 
operated. 

$37.50 

TEN CHANNELS 

VHF TRANSCEIVER 

Types TR1934 100-123 meg/cys. 
and TR1935 125-150 meg/cycles. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPE 

Ex broadcast studio E.M.T. 3600 
feet on lOViin spool, $4.50. Post¬ 
age 85c, 600 feet on 5in spool 
$1.45, postage 13c, 150 feet on 
3in spool, 65c, postage 9c. 

CASSETTE TAPES 

C60 $1.60. C90 $2.20. Cl20 $2.99, 
Post 13c. 


A.W.A. AMPLIFIERS 

240 VAC with pick up 
Terminal, Used in good order 
Ex Studio. 

5-watt model. $15.00 


SPECIAL lucky dip valve offert 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit. 
Post 60c. 


TELEPRINTER PAPER 
TAPE 

8V4in X 6 5/am 
Full Pago 

$1.50 per roll. 


WHEATSTONE BRIDGE 

Top grade 

In Multiples up to lOOD 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS - continued 


have seen advertisements in your magazine 
for mechanical digital rea<^uts costing 
about $30. Would an electronic unit 
be much dearer, bearing in mind increased 
reliability, accuracy and perhaps decreased 
power consumption? The prime use of 
ICs is in digital circuitry, and this may 
make the idea practical. I am surprised 
you did not use IC dividers in the 
crystal clock, as this might avoid the pro¬ 
blems inherent in free-running multivib¬ 
rators. As you may have gathered, I do 
not know much about digital circuitry. 
MX., East Kew, (Victoria.) 

• We are currently working on a series 
of digital readout instruments, based on 
ICs which will be presented as soon as 
practical. An electronic digital readout 
for the crystal clock would make the 
project very expensive as prices now stand. 

5BP1 CR TUB^: A friend and myself 
have each obtained a 5BP1 cathode ray 
tube. Do you have any articles describ¬ 
ing equipment using these tubes? Any¬ 
thing you could supply would be greatly 
appreciated. (P.S., Dallas, Vic.) 

• “Audio” oscilloscopes using the 5BP1 
tube were described in the April 1955 and 
June 1960 issues, while a wide-band 
oscilloscope using the tube was described 
in the February, March and April 1957 
issues. An adaptation of the 1958 TV 
Receiver for this tube was described in the 
September 1958 issue. The June 1960 and 
1957 group of oscilloscope articles, ard 
the September 1958 TV article, are still 
available from our Information Service 
at the usual rates. It should be not^ 
that the 5BP1 tube has been obsolete 
for a long time now, and that even tubes 
described as “brand new in original car¬ 
ton” are very likely more than 20 years 
old. Even if they are still in new condi¬ 
tion, their performance is likely to be dis¬ 
appointing in comparison with modern 
tubes; also after so many years of storage 
there is a strong chance that they w3l 
have gone “soft”, or have otherwise dete¬ 
riorated. In short, it would be very wise 
to have the tubes checked thoroughly 
before purchasing any other compyonents 
for an oscilloscope or TV receiver. 

INFRA-RED DIODE: I recently began 
building an improved infra-red communi¬ 
cations device but had to abandon the pro¬ 
ject because I found that the infra-red 
diode would cost about $50. Could the 
device be modified to use something 
cheaper? I would also like to know of any 
source from which I could obtain circuits 
for short-range radio conununication 
equipment (200 to 300 yards) and also 
for SONAR equipment. (D.G., Brookfield, 
Qld.) 

• Since the infra-red device was not one 
of our projects, we cannot justifiably take 
time off to investigate the p^ition for you. 
However, light emitting diodes are still 
rather special devices and we are not op¬ 
timistic about your chances of obtaining a 
cheap substitute. We can only suggest mat 
you get in touch with the firm which first 
issued the circuit; they should be in a good 
position to advise. It may also be worth 
your while to write to the Components 
Division of PJessey Ducon Pty. Ltd., 
P.O. Box 2, Villa wood, 2163. If you 
have an amateur licence, you can use 
home-made transmitting equipment within 
the terms of your amateur licence. For 
radio control activities you can also use 
lome-made equipment on certain frc- 
luencies, details being available from the 
ladio Branch in Brisbane. For activities 
)ther than these, you must have a licence 
nd must use type approved equipment, 
vhich largely rules out the home-made 
ariety. We do not know where you mi^t 
btain circuits for SONAR type equip- 
lent. The fact that this relies on 
pecialised transducers and often electro- 
lechanical display equipment makes it 




Stop grumbling, Martha—you stay 
on the phone for hours at home! 

C*Rolls Royce News.**) 

rather unattractive for home building, ex¬ 
cept around a fully packaged kit. We 
suggest that you check with Messrs War- 
burton Franki, to see whether there is 
a depth sounder in the Heathkit range 
which will suit your needs. 

TRANSISTORS: Have you published any 
articles explaining how transistors 
operate? I have been reading the magazine 
for a while now, but haven’t seen 
any dealing with this subject. I have also 
missed the July, August and September 
1969 issues, and wonder how I can obtain 
back copies. (C.M., Westemport, Vk.) 

Articles dealing with the operation of 
bipolar transistors were published in the 
May and June 1958 issues, C.M., while 


articles dealing with other types of tran¬ 
sistor have been published more recently 
in the “Keeping LTp With Semiconductors” 
series. Examples are the article of August 
1966 dealing with the uni-junction, and 
that of February 1967 dealing with the 
field-effect transistor. However probably of 
more immediate use to you would be the 
current series of “Fundamentals of Solid 
State” articles, which commenced in May 
1969. These start right off from basic elec¬ 
trical theory, and are dealing in turn first 
with diodes and then with the various 
types of transistor and more complex de¬ 
vices. The three issues of the magazine 
which you have missed are all available 
from die Information Service, at a cost 
of 45c, plus 10c postage, each. 

SPEECH TRAINING: In the footnote to 
the “Musicolour” unit in the October 
issue, you mentioned that a reader was 
using a similar device to teach deaf chil¬ 
dren and that he was seeking a method 
whereby he could present a visual inter¬ 
pretation in terms of loudness and fre¬ 
quency. Has he considered using an oscil¬ 
loscope, which should efficiently fulfill 
both these requirements? (S.W., Kogarah, 
NJS.W.) 

• An ordinary oscilloscope produces 
patterns which are certainly related to 
both amplitude and frequency but they 
have to be interpreted in a somewhat 
teclmical way. Transient peaks happen so 
rapidly that they may not be eas^y seen 
ai^ the pattern is not segmented in terms 
of bands of low, middle and high fre¬ 
quencies. Oscillographic techniques are 
used to analyse speech patterns but the 
equipment involved differs markedly from 
ordinary oscilloscopes. The idea behind 
the training aids in question is to build 
the display around coloured lights or other 
gadgetry which will interest children and 
not look like test equivment from the 
adult, scientific world. 


/lDCOLP\ 


SOLDERING TOOLS 


THE VITAL POINT IN PRECISION SOLDERING 

No more guesswork . . . the correct size, the correct 
temperature for every job. 

See the range of Adcola “M” SeHes Solder Tools illustrated In Electronics Aust. 
September 1969 e^tlon or write for illustrated brochure to: 

ADcSl^ PRODUCTS PTY. LTD. LIMI TED. 22 Firth Street, Doncaster, Vic.. 

AdVouL PRo!fuCTs"*PTY! LTD., 17 Burwood Road. Borwood. N.5.W. 747-1606 
Queensland: T. H. Martin Pty. Ltd.. 56-74 idwfrd Street. Brisbane. 2-0555 
P. R. Mayfield Pty. Ltd., 11 Hal If« Sti- Adelaide, S.A. ... 

W. Australia: Everett Agency Pty. Ltd.. 17 Northwood St., West LeedervIMe. 6007 

Phone 84137 
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RECORDING 
TAPE 

P & P 20c. 

Top quality Philips type cassettes 
by famous maker sells at half 
price, individually packed in 
plastic library box. C60 (60 min. 
recording time), $1.75; C90 (90 
min. recording time), $2.65. 

C120 (2 hours) $3.20 
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Famous English Automatic 
GARRARD RECORD 
CHANGER — $32.50 
p. & p. $1.50 

Quoirfy checked by Gorrord. 

Type 1025, automatic record 
changer and player wired for 
stereo. Latest 240V 1970' 

model just released. Takes 
all size Records 45's, 10“ and 
12"—up to 9 records at a 
time. Features many refine¬ 
ments: 4 speed laboratory 
series motor, adjustment for 
pick-up height, adustment for 
stylus pressure, etc. Brand 
new in cartons. 

Famous English “ACOS” complete 
PICK-UP cartridges with STYLUS. 
Current issue to fit “Garrard” player. 
GP91-2. Mono Crystal Sapphire 
STEREO COMPATIBLE, usually $6— 
now $2.50. GP 93-1 stereo Crystal 
Sapphire, usually $7.55—now only 
$3.50. GP 93-1 stereo Crystal Dia¬ 
mond, usually $8—now only $4.50. 
GP 94-1 stereo Diamond Ceramic, 
usually $9—now only $5.50, Cart¬ 
ridges sold separately, fit nearly all 
make players. 



LIQUID 
PRISMATIC 
COMPASSES 
$24.50 
p. & p. 50c 


British Army issue—accurate to un¬ 
der one degree. Stout hinged brass 
case, external diameter *2 inches. 
Prism Holder with focussing arrange¬ 
ment. Compass interior contains 
Mother-of-Pearl Azimuth, divided to 
single degrees, mounted with sap¬ 
phire centre floating on liquid on 
an iridium point. Transparent Rotary 
Scale on case divided to every 5 
degrees and figured every 1 degree. 
Its steadiness makes it a perfect 
compass for geologists or. surveyors 
or for taking bearings from boats, 
cars, aircraft, etc. Units are near 
new and fully checked by instrument 
maker. Sells at a fraction of Govt, 
cost. 

Absolutely brand new $32.50. We 
have sold these to nearly every Govt, 
dept., shire Councils, mining coys., 
surveying coys., etc. in Australia. 


■ Post 50c. Small but very 

■ powerful 240v. mains motor by 
r'VARLEY" England. With 4^' 
14 blade fan, ideal for cooling 
lequipment or as extractor fan. 
ISelf-aligning bearings, silent 

■ but very efficient. Mounts 
I from back or front. Brand 

Motor separate $2.45. 

I Post 60c. . I . ^11 

10-10 . amp. D.C. moving iron amp- 
j meters. English $1.95, P. & P. 20c. 
I Rugged construction. 


240v. BecMc Hrnips 

- 

NeH‘ 

direct English purchase 
from a famous manufacturer. We 
purchased their entire stock cf 
these ABSOLUTELY BRAND NEW in 
carton 240 volt e’ectric motor'sed 
Dump unit Usually sell for $25 00. 
Full 3 MONTH GUARANTEE. 
Special Neophre'e impellor pump 
will handle ccrrosive fl'iids. fuel 
and water,. Pumns 300 400 g.p.h. 
To be gravity fed and will lift to 
8’. Ideal for fuel or water trans¬ 
fer. fountains, fish ponds, etc. 
Pump entirely non-corrosive Rush 
vour order new as stocks will net 
last at this price. Pack, post 75c. 



Famous make solid state 
INTERCOMS — $9.50 

Post 60c. 

Huge purchase of these brand new 
transistorised two station intercom¬ 
munication system, comprising mas¬ 
ter and sub-station. A faultless unit 
with volume control and 50ft. of 
connecting wire. Has press-button 
buzzer call on each station. Battery- 
operated • desk or wall mounting.. 
Indispensable in the home, office, 
etc.—DOOR PHONE—baby listening. 
Kitchen to nursery, etc. Operates up 
to i mile. Neatly packed in carton 
with wire, etc. Bargain, us. $15. 



CONT. DUTY 
iih H.P. GEARED MOTOR 
$12.50 p & p. 75c 

Made by Du more, U.S.A., 28V D.C,, 
works perfectly on 12V or 32V D.C., 
has threaded drive and shaft for 
standard flexible drive or pulley can 
be fitted to shaft. Approx. 150 
final RPM. BRAND NEW. 



NEW Type DLR No. 5 

DOUBLE 
EARPHONES 
$1.65 


P. and P. 45c 
Famous English make. Suberb for 
crystal sets, transmitters/receivers, 
silent radio and TV listening, etc.. 
Complete with long lead. New double 
earphones with microphone has press 
to talk switch. $2.40, P. and P. 60c. 




Magnif icent 


"Cutler Hammer’ 

TOGGLE SWITCHES 

Post pack 10c). 4-Pole, 3-way (3 
position) panel switches (centre 
off). Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for panels, 
control boards, 75c. 


Micro switches 10 amp. 125v AC 
5 amp. 240v AC.$1.25.P & P 10c. 
New. - 


Fantastic New Item! 

PEN TELESCOPE $1.95 

10-Power pocket telescopes. 4^’’ 
closed; 8" long extended. Very 
clear image. Has clip for pocket. 
Closed,can also be used as a 50- 
Pewer microscope. Post 10c. 

Use also for inspecting record 
stylus needles. 



. 




COMPUTER 
BOARDS 

Enormous 
purchase 

from __ 

famous computer manufacturer. 
Each board comprises a minimum 
4 transistors and up to 6 transistors, 
plus host of resistors, diodes, capa- 
citators, inductors, etc. Transistors 
are NPN & PNP germanium type 
T05 & T018 for R.F., audio, hi- 
speed switching, etc. lOO’s of uses. 
Size of board 2j” x 4”. 4 boards 
with minimum of 16 transistors $2 
post 20c. 

8 Boards with minimum of 32 trans¬ 
istors $3.50, post 25c. 

16 Boards with minimum of 64 
transistors $6.40, post 60c. Special 
price for quantity. 



Dost ^ 

and 5”, 10 cents 


^ 7”. 

20 cents 

3'« 

225'. 

.65c 

5" 

600' . 

.$1.75 

T* 

1200' 

.$2.95 

LONG PLAY 

5” 

900’ . 

.$2.45 

51” 

1200’ .... 

__$2.75 

7” 

1800’ . 

.- $3.95 

Empty spools 3’ 

’ 25c 5” 35c Post 

10c 

each. 



11 position oak switch has 14*2500 
ohm silver tolerance resistors housed 
in metal case with knob, size of 
switch 2i” dia. x 4i-” long. New, 
ideal multimeter use $2.50, p. & p. 
30c. ..—. .. '• 


Repeater Motors 28V D.C. steps per 
rev. 12. Size 21” x 2i”. New 
$5.95. p. & p. 30c^ 


"SMITHS" SYNCHRO RESOLVER (2 
phase/2 phase) 26-65V at 400 c/s. 
Size 2^” X 1”. New in cartons 
$6.50. p. & p. 25c 



MORSE KEYS $1.45 

Adjustable, beautifully made for 
British Army, new. 

BUZZERS 1.5V. TO 3V., 65c. 


ENGLISH HEAVY DUTY 
TRANSFORMERS $12.50 

240 Volt input, 6.3 volt 4 times 
(4 terminals 6.3V. at 8 amps, 
each terminal). Originally made 
for radar units by Aero Trans¬ 
formers; cost $60 to make; 
weighs 141b. Freight $1.50. 


ENGLISH NEON TESTERS 

Post 5c, — 25c- 

Voltage tester for 180 to 300v. A.C. 
Complete with inbuilt resistor and 
flexible leads with prods. Glows on 
contact. Also ideal for panels, etc, 
Usually 65c. 



MODEL MOTOR & 
GEAR TRAIN 

$1.65, P & P 25c. Powerful per¬ 
manent magnet model motor in 
steel chassis, with all metal Eng¬ 
lish reduction gear train, produces 
considerable torque, operating 
voltage li to 4^ volts DC (torch 
batteries), final drive speed 
approx. 100 r.p.m. at 1^ volts. 
Size 4" X 2^" X 1|" high, brand 
new, originally designed for Mec¬ 
cano products. 


ANTENNAE RODS — 69c post 10c. 
6 Section telescopic, chromed 
brass, fits most transistor radios, 
extends from 5^” to 27", female 
threaded base. 


24 volt English Seisyn (synchro) 
Repeater Motors (Slave) for in¬ 
dicators and other mechanisms. 
4" X 4” X 3”. Shaft -i” x i”. 
Also works on 12v or 32v. Type 
B2. Ref. No. 5U/4317. .Freight 
50c. ^5.95 


HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 


Fantastic purchase of “MYLar” 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one we 
can't mention due to huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi*fi 
and stereo. Selling well under 
half price. ABSOLUTELY brand new 



$15 


GEARBOXES No 198 

2 ratios available 10.5 to 1 and 
14.5 to 1, made by. David Brown 
“Raciicon” England. Very robust 
construction, has two driving 
shafts at right angles and oil filler 
plug. Unit is drilled for 4-bolt fix¬ 
ing, size 4^”x4^“x3^’’. Vifc" and 
I" dia. x 14” long shafts (cost 
over $100 to make). Bargain 100 
only. (Pack and Post $1.) 


New 4 AMP 3-18 volt 
SELENIUM RECTIFIERS Full wave 
Current English make. Brand new, 
Converts A.C. to D.C. 95c 
post 25c. 2i AMP. 65c (Post 15c). 



$19.50 
DOUBLE CENTRIFUGAL 
HIGH VOLUME BLOWERS 

German "PAPST” balanced 240 volt 
A.C. ball-bearing motor capacitator 
start with twin 4” x 4” centrifugal 
blower fans gives 350 c.f.m. Origi 
nally designed for computers. Three 
months full guarantee, freight $1.50. 


Computer Motors $4.95 
P. and P. 60c 

Beautifully made for computers, 240V. 
A.C., 50 CPS, ball bearing, double 
shafts ea. T” x 3/16”, size of motor 


English reed switches, 1 amp. up 
to 50V. D.C. 3 amps, at 240V. 
A.C., 39c, P. and P. 5c. us. 95c. 


INDUCTION MICROPHONES 
Will pick up sound waves from a 
distaiYce. Has suction cap, long 
cord and plug for tape recorder, 
etc. Sticks to wall or case of tele¬ 
phone for recording speech. $1.25, 


12 VOLT D.C. FAN — 
$2.85 

P. and P. 30c. 

Made in England has 5" 3 blade 
plastic fan. Bargain. Motor is re¬ 
versible for blowing or extracting air. 



CRYSTAL 
MICROPHONES 
$1.40 


CM21 CM62 

CM21 for desk or hand, high sen 
sitivity load resistance 500K-lh 
ohms, with 5’ lead and plug, $1,4i 
P & P 20c. Crystal mike smalle 
size lapel clip. CM62 respons 
100-9000 Ke's, 3' lead and plus 
69c, P 8t P 10c. 


WRITE FOR NEW 8 PAGE CAT 
LOGUE JUST PUBLISHED. 
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MARKET PLACE 

Send your ods for this poge on the form from page 192 J 



FOR SALE 


FOR SALE 


READER SERVICE 


NEW OC44. 45 71, 72, 84. 2N3638, 6 for 
$3.50 or 50c ea. BC108. 109, 2N3638A. 
AC128. 5 for $2 or 50c ea. 2N3642, 3643. 
OC171. 2N370. 371, AF116N, 117N. BF115, 
2N3694. AC127. 6 for $3 or 60c ea Power 
types 2N176. $1 ea. 2N301. $1.20 ea. 
OC28. 29. 35. 36. 2N3055. BDY20. 40250. 
$1.50 ea. OA210. EM404. 50c ea. OA211, 
BY100. EM410. 60c ea . UJT 2N2160. FET 
2N4360, $1 ea MPF105. 2N5459. 2N3819. 
90c ea. BA100. 30c ea. OA81. 85. 91. 95. 
12 for $2 or 20c ea. No S.A. sales. Post 
and pack 15c. Custom Electronics. Box 1452., 
G.P.O.. Adelaide. 5001. 

TV SETS, ail sizes working and not working- 
order from $10. Radiograms, tape recorders, 
valves, picture/tubes. An accumulation or 
trade-ins must be cleared. Sydney 969-1333. 

SIX Transceivers ECK088 (4 chan) 12V amp. 
and power supply $6 ea. Box 272 Pt. Augusta. 
S.A. 5700. 

1PRE-SET Pots. Miniature type, close tolerance. 
Ranae; IK. 5K. 10K. 2SK. SOK. lOOK^ 250K. 
SOOK and 1M. 20e ea or 10 for Sl.feO. 10c 
pack/post any order. Kit-Sets Aust., Box 176. 
Dee Why. N.S.W.. 2099. 

RESISTORS: Too grade Sdc UW and SW 
types. Both 4c each or $3 per 100. 1 ohm 
to 10M. 1W types 7c each or $5.50 per 100. 
5 ohm to 1M. We supply to your list. 10c 
pack/post any order. Kit-Sets Aust,. Box 176, 
P.O. Dee Why N.S.W.. 2099. 

TRANSISTOR Bargains. New. guaranteed. 
BC108. BC109. OC44. OC45. 0C71. OC72. 

AC126, all 50c each or 5 for $2.00. OC26. 
OC29. AD140. A0149 all $1.20 each. 

ADI 61/162 $2.75 the pair. 10c pack/post 
any order. Kit Sets Aust. Box 176. P.O., Dee 
Why. N.S.W., 2099. 


KIT-SETS AUST. wishes to thank our many 
clients for their support over the past year 
and assure you of our continued prompt and 
efficient service in the future. We pass on 
Seasons Greetings to you all. From the man¬ 
agement and staff at Kit-Sets Aust. 


PROFESSIONAL recording equipment: Amoex 4- 
track » 2 -lnch MR70 recorder: complete disc¬ 
cutting unit including Grampian cutterhead and 
RAS amplifier: equalisers, etc. Write for com¬ 
plete list. Bill Armstrong Pty. Ltd., 100 Albert 
Road, South Melbourne, Victoria. 3205. Phone 
(Meib.) 699-1844. 


DISCOUNT hi-fi. It pays to get a Duratone 
quote on Sony, Kenwood. Sansui, Wharfedale. 
Goodmans, Dual, Siicron. J.H., Labcraft. 
Thorens. Tandberg, Quad, etc., etc. Up to 30 
p.c. off new famous brand low noise taoe. 
Mail-order, Box 125, Curtin. A.C.T. Phone 
Canberra ^1-2549. 


TRANSISTORS. OC83 (new) 10 for $5.00 or 
60c ea.. also AC127. Whitworth Electronics. 
61 Hillview Cres.. Cairns. 4870. 


AUDIO mixer E.A. Feb. 1966 2 mic. and 2 PU 
channels built and tested, $26. P. Dooley. 6 
Wallis St.. Horsham, 3400. 


A.W.A. 25 watt P.A. amplifier 4 mic inputs 1 
phono. $95. Akai 707 mono tape-rec. 2 
tracks 2 speeds, $160. Sydney 622-8886. 


TAPE heads, non-scratch, for 8 and 16mm film. 
$18 a set. Magnetic sound films and oroJec- 
toi'S. Halpin, 12 Swinburne Ave., Hawthorn. 
3122. 81-4>24. 


AVH CRO tubes. 3BP1, $4.85. Waltham Dan. 
96 Oxford St. Darlinghurst. N.S.W. 31-3360. 


AVE money? Buy direct from importer famous 
name cartridges, speakers, etc. Quotations. 
Sudana Products. P.O. Box 44. Turramurra. 
N.S.W. 2074. 


ELl all back Issues "Electronics Australia" 
in stock at all times. 1939-63 SOc; 64 to date. 
60c. Post free. T. Weir, 56 O Connor St., Hab- 
erfteld, Sydney, N.S.W.. 2045. Phone: 

798-7569. Wanted to buy copies also. 


lODEL RAILWAYS: RIvarossl. Tri-ang. Peco. 
Prompt mall order service. Write for free 
price lists. Free packing and postage on ail 
'orders. P.J.P. Productions, 15 Hamilton 
5t., Gisborne. Victoria. 3437. 

MPLIFIERS, 35W. Two microphone inputs, two 
luitar inputs, bass and treble controls, line or 
oice coil output. Xmas special $80 including 
reight. Kee Sound Systems, Box 38. P.O.. 
4erewether. N.S.W. 2291. 


BURGLAR ALARMS. 12V. ISuA. Transistor 
control units, $12, plus 12 p.c. s.t. . Unit 
on 4 X 2 plate and case, $16. plus s.t. 
4’2V rotary sirens. $10.50. All above plus 
60c P. and post. Foil tape terminals, mats, 
key switches, bells, reed switches, infra-red 
ray unit. Comoiete quote and installation ser¬ 
vice to insurance requirements. 

EDORE ENTERPRISES. 

802 Doncaster Rd., Doncaster. Vic. 848-1386. 


CRYSTALS. New SOOKHz, $3.85. Waltham 
Dan. 96 Oxford St. Darlinghurst. N.S.W. 
31-3360. 


RECORDING tape. New 3U x 900. $1.55: 5 x 
1200. $2: S\ X 2400. $3.55; 7 x 2400. 
$3.65; 7 X 4800, $9.80. Ail Mylar. Full lists 
free, all brands and sizes. Recorders, players, 
radio, etc., at wholesale prices, quotes free. 
BSR turntables UA 25 $30. MA 70 $50. 
Freight free anywhere. A 1 Mail Orders, Box 
15. Footscray. Vic. 3011. Phone 68-4436. 


MODEL engineer's bench drill. Castings, blue 
print $21,25. Postage extra. 141b. Bolton. 72 
King Street, Sydney. Catalogue $1.50. 

CHANNEL Master "Telstar" transistorised 
aerial booster amplifiers. Normally $40. our 
price $25 each. ideal for poor signal areas 
and in fringe areas. J. Yaiden, 21 Oxford St.. 
- 257 - 


Glen Innes. N.S.W. 2370. 


PROJECTION TV components. Schmidt optics, 
deflection coils, EHT transformers, suit 3" tube. 
$40 the lot, Verstrepen, 11 Alandaie Ave.. 
Balwyn. Vic. Phone 857-7818. 

PICTURE screen. Roil up. 20ft x 8ft 6in. 
Plastic Fireproof, without masNng. Best offer. 
Theatre. Barelian. N.S.W. 

TRANSISTOR Bargains: BF115. 5Sc. OA91. 
BC107. 65C. AD161/162. $2.70. AC187/188. 
20c MPFi 105 90c, 263055. $1.80, matched 
pair $3.90, 2N3053. $1.20. BC108. 109 SOc. 
$1.80. AC127/128, $1.20. OC71, 72. 44. 

45. 171 all 30c ea.. sil diodes stud 6A 

400V. 60c. Min. types 1A. 800V. 60c. 

1A. 400V, 40c, ganged stereo pots 470K plus 
470K log or iin 47K plus 47K log. $2.00 
ea. 470K (in. single 60c. Post 10c any order. 
Sorry, no C.O.D. T. & M. Electronics. Box 
57. P.O. Haberfield. N.S.W., 2045. 


^ Clossified Advertisers 

-K For the January issue your 
advertisement must reach our 


if office by December 11th, 1969, 


Please address your odvertisement 
to the Advertising Manager, 
4 , "Electronics Australia/' Box 
< 2728, G.P.O., Sydney, N.S.W, 
2001. 


WANTED 


RECORD cutting equipment 45 and 33-1 /3 
microgroove capability. Please send full de¬ 
tails. Box 388, Alice Springs. N.T. 


OLD television yokes. Pay fifty cents each. 
Nalco Industries, 250 Parramatta Road. Ash- 
field, 2131. 798-9999. 

WANTED: Wanted ail types of surplus or re¬ 
dundant stocks of electronic components and 
instruments. Manufacturers 'please forward lists 
or advise by phoning Sydney. 337-3230. Will 
view and pay on spot. Electro Disposals. 

READER SERVICE 


TRANSFORMERS wound. Output or mains and 
specials to orders. Reply with S.A.E.. Paris 
Radio Electronics. 7a Burton St. Darlinghurst. 
N.S.W. 31-3273. 

TOP quality discs from your tapes. Any 
quantity, all sizes and speeds. We guarantee 
our work to comply with R.I.A.A.^ and 
A.B.C.B. standards. Enquiries welcome. 
Write for details A.A.V.R.. 87a Mullens St.. 
Balmain 2041. Phone; 82-5158. Sydney. 


REPAIRS to receivers, transmitters, construction, 
testing; TV alignments; Xtal conv.. specialised 
electronic equip. Eccieston Electrics, 146a 
Gotham Rd.. Kew. Vic., 80-3777. 

PRE-RECORDED TAPE hired to members of 
Australian Tape Recording Society. Bi¬ 
monthly release. "The Microphone,'' news¬ 
papers round robins, sales, service, tape- 
sponding. Send Sc. 9in x 4ln S.A.E. to ATRS. 
Box 9, P.O. Crow’s Nest. N.S.W.. 2065. or 
phone (2) 43-6681. after hours 

TV picture tubes: Sure Brite Pty. Ltd,, now 
at 542 King St.. Newtown. N.S.W. Now the 
largest factory of its kind in N.S.W. Dally 
delivery Sydney, suburbs, and to railway 
station. Lowest prices In Sydney to the trade. 
Duds bought. Send ail duds to Sydenham 
Station freight paid. Customer sales rear of 
building. Phones 519-3403. 51-5928. Bris¬ 
bane area:. 1120 Oxley Rd., Oxley, 79-6828. 


TAPE to disc service. Take advantage of W. 
and G. Records' professional experience when 
next needing a tape to disc service. W. and 
G. Record Processing Co.. 185 A'Beckett 
Street. Melbourne. Tel.: 329-7255. 

ELECTRONIC organs: Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assemble-lt-Yourself 
Kits. Inquiries to Schober Organs (Australia). 
124 Livingstone Ave., Pymble, N.S.W.. 2073. 
(Mail only, please.) 


miflON VACANT 




SEVERAL POSITIONS ARE AVAILABLE FOR 
MEN WITH THE FOLLOWING QUALIFICA¬ 
TIONS. 

Age 20 to 35 years. 

A technical background and the ability to 
reao a circuit diagram. 

uesire to participate In a challenging ano 
rewarding outdoor life with the opportunity to 
travel throughout Australia and possibly over¬ 
seas. 

A good salary, full board and accommoda¬ 
tion provided In the field. Opportunities foi 
promotion. 

The work in general is concerned with the 
operating and maintenance of various types of 
geophysical equipment. 

Write for further information to: 

McPHAR GEOPHYSICS PTY, LTD.. 

Post Office, Box 42, 

Unley, South Australia, 5061. 
or toi Kaigoorlie Branch: 

Post Office. Box 463. 

Kaigoorlie. Western Australia. 6430. 


MULTIMETER 

SERVICE 

Repairs to all types of Multimeters, 
Panel Meters, Switchboard Meters, 
VTVM's, Meggers and Sub-standards 
We stock only quality brands of 
Multimeters and Test Equipment. 

METROPOLITAM METER 
SERVICE 

103 REGENT STREET. 
REDFERN, SYDNEY. 

Telephone 69-5922. 
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Audio Engineers Pty. Ltd. 126 
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Aust. Radio and TV College Pty. Ltd. 
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Australian Radio OX Club. 17S 

Bright Star Radio. 169 
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Broadway Electronics Pty. Ltd. . . 84. 85 
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ANSWERS - continued 


METER EXPERIMENT. I have omi- 
stmcted the moving coil meter described 
in the lesson on meters in the December 
1962 issue. I tested it usiiu a three volt 
battery but without the 22>ohm resistor. 
The meter worked for a while, then failed. 
I increased the voltage to six and fitted 
the 22-olim resistor, but it still does not 
work. Although the current was in the 
coil there was no mametic field, ^^^t 
has gone wrong? The battery was made 
from No. 6 ecus. (J.Y., Shepparton, Vic.) 

• We could suggest a number of reasons 
why the meter has failed after its initial 
success. The most likely one is that failure 
to use the limiting resistor has resulted 
in die coil being burnt out. A second is 
that the batteries have been discharged, 
and a third that the bearings have jam> 
med. In regard to the first two suggestions 
we realise that they conflict with your 
statement “. . . there was current in the 
coil but ... no magnetic field,** but we 
wonder how valid is the statemrat that 
there was current in the coil. Was this 
actually measured, or was its presence 
simply assumed because the cod was con¬ 
nected to a battery? In any case, the 
statement is really a contradiction in 
terms, since there could not be current 
in the coil without producing a magnetic 


magazines from which this information 
could be obtained. (RJP., Auckland, NJL) 

• A circuit for a metal detector was 
published in the November issue, in the 
“Reader Built It** section of the magazine. 
Also, we are planning to feature another 
design in an article in the near future. 
However, we draw your attention to the 
October, 1969 issue, on the subject of 
treasure seeking and the limitations of 
these devices. We cannot assist you with 
the names of books and other publica¬ 
tions, as our staff has no time to search 
out such references for individual readers. 

IHFM AND RMS POWER. After read¬ 
ing American audio magazines and the ad¬ 
vertisements therein, I have decided to find 
out the exact relationship between IHF 
power and RMS output The RMS value 
is the only true value to go by, so could 
you please tell me the correspondence be¬ 
tween the two. (NJI.» Haippstead Gdtts., 
S.A.) 

• The matter was e^lained in the 
article *‘McasuriM Audio Power Output** 
in the April, 1969 issue. If you do not 
have a back issue, a copy of the article 
can be obtained through the Information 
Service for 20c. The matter cannot be 
satisfactorily explained in a few words 
here. 


Dream, still "Impossible 


tr 
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I read the item in your October issue entitled “The Impossible Dream**. Per¬ 
haps you could publish articles along the lines of the one enclosed from an 
overseas magazine. On another subject, could you develop a circuit for a drill 
speed controller? (RJ., Maryboroi^, Old.) 

# The article you enclose does not in any sense negate what we said; on the 
contrary, it tends to prove it. It devotes half a dozen pages to describing 
typical receivers, the sequence of stages and the broad lines along which they 
operate. This is useful information but it is far removed from the detail and 
the knowledge oi circuit functions that would be necessary to enable a reader 
to find and rectify anythin like a subtle fault. The article gives a few “typical** 
circuits but the correlation—or lack of it—^between any one circuit and re¬ 
ceivers which actually turn up for repair is a matter of pure chance. Such 
nicies can lay a foundation for further study or help tie together previously 
un-related observations but that is all they cem possibly do. As regards the 
drill speed controller, we have already described one in the March, 1966 issue. 
No backnumbers are available but we can supply a copy of the article for 20c; 
please quote file number 2/PC/5. 


PLAYMASTER METALWORK. Can 
you tell me where I can obtain the chassis 
front panel and printed wiring board for 
the Playmaster 125 Cruitar Amplifier fea¬ 
tured in the July and August, 1969, issue 
of “Electronics Australia**? (K.W„ 
Rostrevor, S.A.) 

• Metalwork and all other components 
for “Electronics Australia** proj^ts are 
available from a number of suppiim who 
advertise their availability in most ] issues 
of tibe magazine. Since it is our policy not 
to recommend any one supplier we recom¬ 
mend readers to study the advertisements 
and decide for diemselves which ohe they 
will deal wiA. | 

WHY NOT A QUESTIONNAIRE? I 
have been a regular reader of your fine 
magazine for five years. Over tl^ period, 
I ^ve formed a number of minor criti¬ 
cisms, none of which I shall go into 
at this stage, but may 1 suggest conducting 
a questionnaire to ascertain readers* re¬ 
quirements. Although creating many prob¬ 
lems of its own, a questionnaire must 
surely inform you of the requirements of 
the vast majority of riders, whereas at 
present you rely heavily on the letters 
you receive to evaluate readers* r^uire- 
ments. I assert that the majority of 
mature readers do not want crystal sets 
and low power transmitters “to talk to 
my mate down the street*’ as r^uested 
by many correspondents. A questionnaire 
would make you aware of the projects 
and technically oriented subjects of inter¬ 
est to many other readers. (A.G., Amber- 
ley, Qld.) 

#Thank you for your suggestion. We must 
say. however, that the feedback from 
readers is far more extwisive than the 
letters published at the back of each issue. 
It includes comment made, more or leM 
in passing, in letters answered through 
the postal query service, in business letters 
and in conversation with members of the 
st^, in the ordinary run of trade and 
social contacts. Allowing for the identity 
and mood of the person making comment, 
a fairly valid picture can be built up of 
how readm are reacting. At first glance, a 
questionnaire might seem to be better 
again but it can actualfy ^ve quite mis¬ 
leading results, because it is more ^ely 
to evoke a response from people with a 
cmnplaint than from people who are sa^- 
fied. The result is Ukely to be a high 
degree of distortion in the statistical sense. 
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field. We suggest you try to contact 
someone with a little more experiehce 
who, beinp; on the spot, would be in a 
better position to help than we are at a 
distance. 

SHORTWAVE LISTENERS. We should 
like to put forward afi idea which has 
been in use in the U.S.A. for several 
years. Under this system, short-wave lis¬ 
teners are allocated “call*^ signs. They use 
the ordinary call signs used for amateurs 
but with sli^t modifications to signify 
that it is that of a SWL. The allocation 
of “call** signs in die U.SA. is organised 
by “Popular Electronics.** We think that 
this system would be of particular interest 
to prospective amateurs. Would you ask 
for readers* opinions in your “Answers 
to Correspondents** section. We would like 
you to organise a similar method for use 
m Australia. (JE.C. and D.T., GoOdford, 
NJS.W.) 

• Although we think your suggestion is 
interesting, we at “Electronics Australia** 
have too many commitments already. 
There would al^ be the problem of re¬ 
covering the costs of running such a 
scheme. However, the Wireless mstitute of 
Australia has be^ conducting a similar 
system for a number of years. We suggest 
that you contact the N.S.W. Division at 
15 Atchison Street, Crows Nest, 2065. 

METAL DETECTORS AGAIN. I would 
appreciate it if you would advise me in 
which issues you have published circuits 
for metal and treasure detectors. Alterna¬ 
tively, the names of any book or other 





EXPLORATION UNLIMITED 


ELECTRONIC WEATHER 
EQUIPMENT 

Eiecfric wind speed generator. 

instant wind direction indicator. 

Barometer 

Hygrometer 

Thermometer 


• Telescopes 

• Microscopes 

• Binoculars 

• Astronomical books, charts, atlases 

• Build-it-yourseif kits 

• Celestial globes 

• Scientific weather equipment 

SBBK OUR EXPERT ADVICE 
ENJOY OUR FRIENDLY SERVICE 
BIG PRICE SAVINGS 


AND 


Prompt mail 
order service 
All goods fully 
guaranteed. 


Become 

a 

weather 

expert 


WRITE OR 
CALL FOR 
OUR 
FREE 

CATALOGUE 

NOW 


AMATEUR ASTRONOMERS SUPPLY CO 

Dept. E 11A-B Clarke St., Crows Nest, 
Sydney 2065 Phone 43-4360 
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stereo Music 
Systems 
Centre of the 
World’s Finest 
HI-FI and STEREO 
equipment 

monarch 


f. f. ^ 


Amplifier Model SA500 
Australia’s largest-selling budget- 
priced amplifier. Check these fea¬ 
tures: 17.5 Watts/channel r.m.s. 
* Inputs for magnetic crystal cart¬ 
ridge tuner tape * Low filter 
High filter * Loudness. 
Check our price in the 
system of your choice. 


Acoustic Research Speakers 
From the inventors of the acous¬ 
tic suspension bass driver. 
The natural sound — The tightest 
bass — The smoothest and best 
dispersed Highs. These famous 
American speakers are for the 
connoisseur, the lover of true 
high-fidelity. 

Don’t buy a quality speaker 
without hearing A.R. 


BOSE 901 

What is revolutionary about a 
speaker system with 18-4" full 
range speakers five sides and 
a direct/reflecting principle? Why 
not come and hear them! 
Especially If you have a mighty 
good speaker system now. You’ll 
have a lot of questions to ask. 
We can answer them for you. 
Then — 

Go back to your own 
system — if you can. 


We are now also demonstrating the 
new Stanton range of cartridges and 
Invite you to hear, particularly the 
681EE. Hi-Fi Stereo Review said, 
“The tracking was distinctly better 
than any other cartridge we have 
tested. The frequency response was 
the flattest of the cartridges tested”. 

For all Hi-Fi requirements plus 
our unique demonstration facili¬ 
ties and extended guarantee. 


Sales and Service 
193 Clarence Street. 29 6681 
(Between King and Market) 


published a circuit for a S-band slwrtwavc 
converter covering 1600iCHz to 30MHz 
with an output on a fixed IF within the 
broadcast band. (KJt, Tottenham Vic.) 

• We published a 3-band converter in 
May, 1966 (File No. 2/CV/20) but this 
covers from ITOOKHz to 21.5MHz only. 
To obtain the wider coverage you could 
use our “Universal Converter’’ of Septem¬ 
ber, 1961 (File No. 2/CV/16) which 
covered the frequency range 1600KHz to 
65MHz. However, this is a fixed tuned con¬ 
verter with interchangeable coils and a 
crystal-controUed oscil&tor; the tuning be¬ 
ing done by tuning an associated broad¬ 
cast receiver. These articles are available 
through the Information Service for 20c 
each. 

DEAD LETTER. We are holding a letter 
addressed to Mr B. Williams, 55 Militon 
St., Mackay, Queensland, 4740. This has 
bc^ returned by the P.M.G.’s Department 
marked “Address unknown.” Would the 
writer please advise his current address. Q 

iituiiiuiiiiuiiiniUiiiiHifiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiMiiiuiiiiiiiiiiiiiiiiiiiMiii 

POSITION 
ON OUR STAFF 

We have a position on our staff 
for a young person, male or female, 
as assistant to our draughtsman. The 
persem we are looking for: 

• Must not be more than 18 years 
of age. 

• Must have had a hobby background 
in electronics, experience in build¬ 
ing simple pieces of ^uipment and 
able to re^ a circuit diagrams. 

• Must be prepared to undertake a 
technical college course in elec¬ 
tronics or an allied subject. 

• Should preferably have taken tech¬ 
nical drawing as a school subject. 

• Be resident in the Sydney area and 
able to commence duties imme¬ 
diately upon appointment. 

For a young person with suitable 
aptitudes, this position could lead to 
a career in technical journalism. 

If you are interested in this unique 
opportunity, apply at once in writing, 
setting out your background and 
enclosing at least one personal charac¬ 
ter reference. Applications should be 
addressed to The Editor, “Electronics 
Australia,^ Box 2728, G.P.O., Sy^ey, 
2001. 
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Notes and Errata 

CASSETTE DATA RECORDER 
(Scientific and Industrial Nows, August, 
1969, page 35). The complete address 
of Mobark Instrunients Corporation is 
1273 Terra Bella Avenue, Mountain 
View, Calif. 94040, U.S.A. 

miiiuiiutiiimiiiiiiiitiiiiitiiiiiiiitiiiiiiii 

LOUDSPEAKER-cont. 

sign, phasing can be checked simply 
by connecting a torch cell across the 
voice coils and noting that both speak¬ 
er cones move in the same directiem. 
If not, reverse the leads to one voice 
coil. Note diat we bolted the loud¬ 
speakers in, for strength, rather than 
relying on screws. 

^ there it is, a compact, easily 
portable loudspeaker system which can 
fill a need in many small P.A. situa¬ 
tions in halls at slide or movie shows 
or at a party to keep the guests under 
control. C 
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TANDBERG TWINS? 


ot quite. One costs far less. 



Here we have two high fidelity TANDBERG tape recorders with every desirable 
facility . . . both feature the proven and effective Tandberg Cross Field Bias 
Heads ... in fact, feature for feature, they’re almost identical. 

What is the advantage of Tandberg Cross Field Bias? Dramatically improved 
frequency response and signal-to-noise figures! 









On the left is the popular, completely self-contained, Tandberg Model 1241X . . . the 
solid state stereo recorder that’s taken the music loving world by storm. Performance is 
quite amazing . . . even at the middle speed of 3% i.p.s. frequency response Is 20-18,000 
Hz.! At 7V2 I.p.s. response is 20-25,000 Hz. and signal-to-noise better than —58 dB. Input 
sensitivity suits magnetic or ceramic stereo cartridges. Power output is 10 watts R.M.S. 
per channel — double vofume controls are provided for both Inputs and outputs. Twin 
wide range speakers are built in. The 1241X can be the heart of any high fidelity stereo 
system ... no external amplifier is required. 

On the right Is the new TANDBERG Model 1641X. In terms of performance and features 
it’s almost Identical to the 1241X . . . but it costs far less. The money saving difference is 
that the Model 1641X is designed for use with your own high fidelity stereo amplifier and 
your personally selected wide range speaker systems. 

Compare the performance of either of these fine TANDBERG units with any recorder in a 
similar price category. Look at the extra value, the extra facilities, the extra quality. When 
you step up to TANDBERG you invest in *‘Sound reproduction indistinguishable from the 
original”. See and hear TANDBERG Models 1241X and 1641X at selected Simon Gray 
dealers in ail states. 

ABRIDGED SPECIFICATIONS 

TANDBERG MODEL 1241X TANDBERG MODEL 1641X 


Three speeds — JVz, 3^4 and V/e i.p.s. 

Frequency response at 7V2 i.p.s. — 20-25,000 Hz. 
Signal-to-noise at JVi i.p.s. — Better than —58 dB. 
Twin VU meters. 

Inputs for radio, dynamic microphones, pick-ups. 
Wow/flutter at 7V2 i.p.s. — Less than 0.10% R.M.S. 
Power output — 10 watts R.M.S. per channel. 
Built-in wide range stereo speakers. 

List price: $517 inc. sales tax. 


Three speeds — 7V2, 3V4 and IVs i.p.s. 

Frequency response at 7y2 i.p.s. — 20-25,000 Hz. 
Signal-to-noise at 7V2 i.p.s. — Better than —58 dB. 
Twin VU meters. 

Inputs for radio, dynamic microphones, pick-ups. 
Wow/flutter at 7V2 i.p.s. — Less than 0.10% R.M.S. 
All desirable control facilities. 

List price: $367 inc. sales tax. 

Ask for complete and unabridged specifications. 


Australian National Distributors: 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 810P 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
SA: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, SA. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.; Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


























This A.R.T.C* Success Story Can Be Yours! 



GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 

There is a profifable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, reseorch, sales broadcasting and television executive, ormed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the troined man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. vru can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli> 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can bring you, home of your 
own, car, time for relaxation, etc. 
Safegord your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 




AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Breodwoy and City Rood, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 

.. . ' ' ' . 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, yq 
free booklet, **Careers in Radio, TV and Eq 
tronics** 


NAME . 

ADDRESS 


Printed by Sungrovure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 













































































